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A Quick Look 


at This Issue 


These handy digests permit checking (A 
the articles you want to read first. 


SEPARATION METHODS—A SPECIAL REPORT 


WHEN MATERIALS have very similar boiling 
points, methods like distillation are ineffective in mak- 
ing separations of these materials. It then is necessary 
to turn to more special techniques, This report gives 
comprehensive discussions of some of these methods. 
Look it over. Some of these techniques only recently 
have been put into commercial operation. You may 
find that the information will help you handle one of 
your own special separation problems. Page 135. 


How Selective Adsorption Is Used .. . Here 

is a highly informative description of the way 
selective adsorption with a zeolite adsorbent works. 
For some excellent commercial and pilot plant data 
on this method, turn to Page 136. 


Here’s Data on Solvent Fractionation . 

Some of the advantages of separating hydrocar- 
bons according to their solubility in liquid propane 
are discussed in this article. Compare these data‘with 
separation by distillation. Turn to Page 141. : 


Extractive Crystallization Today .. . Here is 

a comprehensive review of extractive crystalliza- 
tion. The principle is described in connection with 
several urea dewaxing units which have gone into 
commercial operation recently. Turn to Page 145. 


Thermal Diffusion Gets Attention . . . Intro- 

duced first as an analytical tool, this new method 
may lead to a commercial separation technique for 
refining petroleum fractions. Turn to Page 153. 


Standards and What They Mean to You ... 
Standards are everyone’s concern in today’s com- 
petitive business. Here’s a practical performance- 
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proven, eight-point guide that can help you determine, 
select and use standards for greater throughput and 
higher profits. Turn to Page 159. 


How to Evaluate a Plant Layout . How 
L] much pipe can be saved by revising a proposed 
process unit layout? The author has developed a 
method thac will tell you immediately if the layout 
represents the most economical use of materials. For 
complete details, turn to Page 162. 


Jet Engine Lubricants .. . Here is a review of 
L] the lubricant quality requirements of the newer 
jet engines, including the development of synthetic 
lubricants. Refiners will be called upon to supply 
lubes for the more advanced, more critical power 
plants that are yet to be designed and built. Study 
this review to learn how the refining industry will be 
affected in the future. Turn to Page 169. 


Nine Variables in Catalyst Flow .. . These 
& variables and more enter into the design of hori- 
zontal and vertical transfer lines. The more important 
seem to be line roughness, particle feeders and changes 
in direction. Moisture content, pipe size and erosion 
also influence design. These data permit calculation 
of line sizes for various conditions of mixed particle 
size catalyst flow. Add this to your design note book. 
Turn to Page 175. 


Heat Transfer for Pipes _. . If you need the 
LJ heat transfer rates for piping, be sure to add this 
handy nomograph to your files. Data are presented 
for some of the more commonly used metals. Page 184. 


Class 1, Division 2 Control Equipment . 

Here’s a discussion of equipment classification for 
API’s Standard Code RP-500. It covers the equip- 
ment that is available for use in the industry now, 
what the industry would like to have and possible 
approaches to the problem. Turn to Page 185. 


The Case for Upgrading Natural Gasoline 
a Natural gasoline can compete as a premium 
blending stock if its octane is raised. Here’s what it 
would cost to do it with catalytic reforming and isom- 
erization. For a detailed economic study, turn te 


Page 187. 


Selecting the Intercooler Pressure .. . Full 
economy of compressor operation cannot be 
realized unless the pressure ratios of both stages are 
properly selected. As much as six percent excess horse- 
power can be required over optimum. Here’s a con- 
venient method, with an example, that will show you 


how it’s done. Turn to Page 191. 


Does Your Condensate Need De-Oiling? .. . 

An easy way to remove oil from steam condensate 
is to make a simple oil separator that recovers the 
oil, freeing the condensate for further use. You can 
make one of these separators for your plant by follow- 
ing these suggestions. Turn to Page 194. 


Tank Car Maintenance—Chinese Fashion .. . 

Here’s a report, direct from Formosa, that will 
give you some excellent ideas on the modern mainte- 
nance of non-pressure type tank cars. The article 
presents a unique method of noting car defects by the 
consignee. For complete details, turn to Page 196. 


When to Discard Reformer Catalyst .. . Stop 
LI guessing and using “rules-of-thumb” on catalyst 
discard. Use this scientific method of calculating when 
earnings drop to a point requiring new catalyst. Im- 
portant variables in catalyst life as well as activity 
plots are presented. This will help you operate your 
reformer more profitably. Turn to Page 199. 


Is Contract Maintenance for You? .. . Here 
CJ are the facts on contract maintenance with its 
advantages and disadvantages, plus a timely descrip- 
tion of the way Tidewater’s program at the new 
Delaware refinery is working out. Let the author show 
you what plant conditions are desirable to make con- 
tract maintenance work. For details, turn to Page 203. 


Try Planned Maintenance in Your Plant... 

Here’s a system of planning and scheduling main- 
tenance work that will provide effective maintenance 
control. Based on five years’ experience, Tidewater 
concluded that this system is effective in the control of 
both manpower and materials. Turn to Page 206. 


How to Apply the Graded Risk (Part 7) ... 
Industry progress is not only justifying fire pro- 
tection on the graded risk basis, it is pushing out-dated 
requirements into the “no purpose” classification. 
Here is a comprehensive analysis of the many factors 
to consider in setting up the graded risk. Page 257. 


How to Start a Training Program (Part 1) 
& . . . What is the most successful type of training 
program? To what staff level should training courses 
be directed? These are just a few of the timely ques- 
tions that are answered in this two-part series report- 
ing on an extensive survey of 50 oil company training 
programs. For a workable approach to use in setting 
up your own training program, turn to Page 261. 


Handle with Care Safe handling of ma- 
LJ terials is a must in refining. With this important 
axiom in mind, an industry-wide survey has just been 
completed to determine ways in which materials-han- 
dling accidents can be reduced. Be sure to read the 
results of this study—you will find many excellent 
pointers that can be put to profitable use in any 
refinery. Turn to Page 266. 


Today’s Plans for fomorrow’s Management 

. . . Today’s engineers, supervisors and foremen 
are the nucleus of tomorrow’s top management. What 
problems will you face? What will be the determining 
factors in your thinking? You will find the answers 
to these and many more thought-provoking questions 
in this timely discussion of new management trends 
by one of the nation’s top authorities on industrial 
management. Turn to Page 273. 
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What Makes ‘em Tick? 


SINCE THE EARLY THIRTIES, engineer- 
contractors have been playing a vital role in the 
growth of the refining and petrochemical industries. 
This is so much the case that they are now an integral 
part of every-day industrial operations, 

With the realization that engineer-contractors are 
so closely interwoven with industry progress, it would 
behoove every engineer to have first-hand answers to 
two important questions: How does an engineer- 
contractor develop an inquiry into a finished process 
plant? What functions does he perform? 

After some real digging, our editors came up with 
some highly informative answers to these questions. 
Their findings will be published in next month’s issue. 
In short, we are offering this “word to the wise”: Be 
sure to read “What Engineer-Contractors Do” in 
August’s PeTRoLEUM Reriner. It will be particularly 
happy to those of you who help to plan company 
projects. A wealth of information, tailor-made to help 
you get the most for your company’s construction 
dollar, will be presented. 


APrime Responsibility 


WE’VE DEVOTED as much as a full page on 
occasions to a certain thought and said it no more 
effectively than one of our authors has phrased it: 

Preparation of the article was carried out in 
pursuance of my professional activities with the 

Blank Company. The company considers publi- 

cation of such reports and contributions to tech- 

nical journals like the PETROLEUM REFINER to 
be a prime responsibility of theirs as members of 
the petroleum industry. 


Peace at a PR Price 


IT SOUNDED LIKE somebody was making a 
n _, federal case of the missing 
1An chk AS. . 
p - issue of PETROLEUM REFINER 
ih, he Gust fab re Co when a short time back we 
U440’y Ay . 
received a postcard plea: 
“To preserve peace in my 
To fuser pract “» family, is there any way I 
mag prmilis , “+ “> can get a copy of “The Pe- 
Ouse uw a | Can 4 
Wt. "dhe troleum Refiner’ for Febru- 
a Copy of The 5 a: 957 i a 
Pitroliumn pener #~ ary, 1957—which I inad- 
Friruarep 957 — “tee yertently threw away before 
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Specialized Oil Publications of 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 


PETROLEUM REFINER and The REFINERY CATALOG for the refining, 
natural gasoline, petrochemical industry. 


WOPLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG 
for the drilling-producing industry 


PIPE LINE INDUSTRY and The PIPE LINE COMPOSITE CATALOG (first 
edition to be issued this month, July, 1957) for the oil and gas pipe line 
industry. 


Petroleum Refiner Is Indexed by adesertes Arts Index, 
ical Abstracts and by Engineering , Inc. Microfilm a 
available through University Mictofilon “Ann Arbor, Michigan. 
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We sent the copy post- 
haste, of course. Could have 
easily extracted a promise 
that she’d never do it again 
but we kind of figured 
there’d never be any more 
PR chunking in the Tessieri 


household until a certain subscriber nodded his 


approval. 
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STEEL TANKS and PLATE WORK 
“GRAVER TANKS” a 


NEED NO INTRODUCTION TO THE 


| | ‘Independent Dealer”’ 









AS THEY HAVE BEEN 
















““Pavorably Known”’ 


EVER SINCE THE DISCOVERY OF OIL 






Large Oil Storage Tank—All Stee! Construction 


sf from 12,000 to 20,000 gallons ca- 


We are carrying in stock, for prompt Ser aed. 


() y. Our prices will interest you and our cons 
bef WE MAINTAIN AND OPERATE 


a 
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{ ve Large Field Tanks: 
BY 


WM. GRAVER TANK 
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Long Before There Was an API Code... 


- - cone roof tanks built by Graver always met the _ tion techniques were originated by Graver to meet 
exacting quality standards rigidly insisted upon by the demand for larger tanks in a variety of shapes. 
William Graver, Sr., from the time he first began As Graver begins its second century, traditional 
building tanks in 1857. Graver quality standards continue to be preferred 

Over the years, many of the improvements in by buyers of cone roof tanks seeking long life and 
cone roof tank design and in fabrication and erec- _ trouble-free maintenance. 














GRAVER TANK & MFG.(0.NC. 


EAST CHICAGO, INDIANA @ NEW YORK e PHILADELPHIA 
EDGE MOOR, DELAWARE @ PITTSBURGH e DETROIT 
CHICAGO @ TULSA e@ SAND SPRINGS, OKLAHOMA 
HOUSTON @ LOS ANGELES e FONTANA, CALIFORNIA 
SAN FRANCISCO 
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Niw CONSTRUCTION involves problems of procure- 


ment and expediting, as well as design and erec- 
tion. But American Liberty Oil Company, Mt. 
Pleasant, Texas, avoided all this when they mod- 
ernized their 5,000 b/d thermal cracking facilities 
and added a new 6,000 b/d catalytic cracking unit. 


How? By selecting “Oilwell” to procure the ma- 
terials and equipment involved in the construction 
of this project . . . thus centralizing all the details in 


one reliable source. 


IF YOU... are about to undertake a construc- 
tion project, bring your procurement and supply 
problems to “Oilwell.’’ Learn for yourself the 
many advantages of shifting logistic responsibil- 
ities to a long-established, fully-integrated organ- 
ization that specializes in supplying the Petro- 
leum Industry. 
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A few of the 20 Wilson-Snyder Type ES Centrifugal Process Pumps 
which handle the various combinations of capacities, differential heads, 
specific gravities and temperatures involved in this installation. Wide 
interchangeability of parts results in minimum inventory requireme ts. 


OIL WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS 
with Refinery Equipment Specialists at 
Beaumont, Texas Corpus Christi, Texas New York, N. Y. 
Braddock, Pa. Dallas, Texas Odessa, Texas 
Calgary, Alberta Houston, Texas Ponca City, Okla. 


Charleston, W. Va. Los Angeles, Calif. Shreveport, La. 
Chicago, Illinois New Orleans, La. Tulsa, Okla. 
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A 
BRAND-NEW 
CONCEPT 
IN FLOW 
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inherently Accurate! 


Eliminates Inaccurate “Spot Check” 
Counting! 

Continuous integration’ assures 
highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calcujations! 
Automatically extracts square root — 


shows totals in desired units, 4 The Flyball Integrator mounts at the i t of 

Eliminates Fire and Explosion a urement or on a panel hundreds of feet away. Re- 

Hazards! f, sponse and accuracy are completely unaffected bY 

—— plage omg cg, ; ambient temperature changes or pressure 

cto pete mm 70-2000 @lommeceloh ic) ¢- Fam 204-3. ame) 4 turl i air supply. Ideal solution to all ] i fl io. 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company, 
747 Norfolk St., Foxboro, Mass. 
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Ease your mind about air compressor fires... 
with fire-resistant PYDRAUL® AClubricant 


Forget the anxiety of possible 
fires and explosions in your air 
compressors! 

Successful field experience 
throughout industry proves that 
fire-resistant Pydraul AC pro- 
tects against these hazards, gives 
excellent lubricity and can mini- 
mize carbon deposits on air com- 
pressor exhaust valves and air 
piping systems...where your fire 
danger really lurks. 


From the largest reciprocating air 


compressor to the smallest port- 
able ... fire is a persistent worry, 
unless you use fire-resistant 
Pydraul AC to protect your 
investment. 


Conversion is easy... essen- 
tially, just drain your flammable 
oil and replace with fire-resistant 
Pydraul AC. 


Write today for Monsanto’s 
new bulletin covering details on 
use of Pydraul AC. 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division, Dept. PAC-79, 800 N. 12th Blvd., St. Louis 1, Missouri 
In Canada: Monsanto Canada Ltd., Montreal 
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There’s also a Pydraul for every 
industrial job: 

@ General-purpose Pydraul F-9. 

@ Pydraul 150 and Pydraul 60 for 


precision equipment. 


e@ Pydraul 600 for heavy equipment. 


Pydraul: Reg. U. S. Pat. Off. 





MONSANTO 


WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOU 
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the only membrane. ty 
| conservation tank — 


... with full-rated vapor and 

product capacity at all times 

.-. with a membrane that cannot 

come in contact with product 

... with vapor space that can be isolated 
for inspection and maintenance 

without taking tank out of service. 


New or converted DIALIFT tank, in- 
ter-connected with cone-roof tanks, 
becomes central “breathing” unit. 


oe Ns 
a] 
, ———s —) a 


Principle of the Hammond Dialift 


A—DIALIFT DIAPHRAGM rises and falls to ac- 
dat ding and contracting vapor. 





B—Vapor passes to and from tank and DIALIFT 
through simple elbow connection. 


C—DIALIFT and tank have full-rated capacity. 
D—Membrane can’t come in contact with product. 





DIALIFT GROUND UNIT serves as 
central “oreathing” apparatus of 
multi-tank conservation system. 


—o— a co 


E—DIALIFT can be isolated for maint e ond 
inspection, product tank stays in service. 








THE HAMMOND DIALIFT consists of a gas-tight 
Vulcalock membrane attached to the inside periphery of 
a cylindrical metal housing to become a “breathing” 
apparatus to accommodate the expanding and contract- 
ing vapor as developed in product storage tanks. The 
DIALIFT can be used as a single conservation unit by 
being attached to the roof of a product storage tank or 
as a central “breathing” system by being manifolded to 
a number of product storage tanks. There are two forms 
of installation: Ground type manifolded to a number of 


The most efficient and economical vapor 
conservation system for new or old tanks. 


tanks to form a conservation system and integrated type 
whereby the DIALIFT is attached to the roof of a tank 
for vapor conservation for one or a number of tanks. 
The DIALIFT is completely isolated from the product 
storage tank. Vapor passes between the tank and 
DIALIFT through a vaporline connection. It is easy to 
convert old cone roof tanks to efficient vapor-saving 
DIALIFT installations by attaching a DIALIFT hous- 
ing with membrane to the roof of the old tank and con- 
necting the vaporline between the tank and DIALIFT. 


THE HAMMOND DIALIFT ELIMINATES BREATHING LOSS AND REDUCES FILLING LOSS 


Write for-dialift catalog 55DL 


HAMMOND IRON WORKS 
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Both are still in adjustment. Still no leaks, not even at the shank! Both 
are OIC plug valves. If he’s curious enough to dismantle one, he’ll see 
the OIC gland and O-ring construction that saves him time and cuss- 
ing. It’s different from other plug valves he’s seen. 

Three efficient seals prevent shank leakage on OIC plug valves. 
Concentric grooves machined into the gland liner form a “labyrinth” 
seal. The liner also retains an O-ring in contact with the plug’s top 
face for a second positive seal. And resilient packing between gland 
and gland liner forms the third seal. 

But the maintenance man measures design by results. OIC plug 
valves get his O. K. because they stay in adjustment a long time without 
leakage. However, if you are interested in the exclusive gland design and 
construction of these OIC plug valves, write for specification literature. 


The Ohio Injector Company * Wadsworth, Ohio 


ALVE 5 FORGED & CAST STEEL, LUBRICATED 


PLUG, BRONZE & IRON VALVES 
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it's quite simple 


to obtain the full comparison of values 


1 —Average radiant transfer rate. 
2 —Maximum deviation from average radiant 
transfer rate. 3 —Average and maximum trans- 
fer rate in convection section. 4 —Maximum tube 
wall temperature, radiant or convection. S—Maximum 
efficiency with specified excess air. —Controlled thermal 
recirculation of flue gases to provide even heat distribution 
throughout full length of each tube and equalized heat dis- 
tribution around each tube. 7 —Overload and correspond- 
ing transfer load. 8 —Design to provide: structural column 
supports - Ladders - Platforms - Tube Removal facil- 
ities, etc. 9 —Degree of assembly; of the furnace 
structure and of the heating surface. 


PETROCHEM-ISOFLOW FURNACES 
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Rugged insulation finish 
protects and color codes 
lines, tanks, and vessels 


You can be sure of long-lasting protection for insula- 
tion, both indoors and outdoors, with Armstrong Insul- 
color. In addition, Insulcolor neatly color codes your 
lines, tanks, vessels, and ducts. Available in seven 
colors, plus a clean white, Insulcolor is quickly applied 
by conventional brush or spray methods. It will with- 
stand all temperatures up to 160° F. without cracking, 
crazing, or peeling. Maintenance is easy; dirt washes 
readily from Insulcolor’s smooth, tough plastic surface. 

Insulcolor is one of many quality products in the 
Armstrong line of industrial insulations. Armstrong 
also offers you a complete contracting service, geared 
to install these products economically and efficiently. 

For full details on Insulcolor or any other Armstrong 
insulations, send for free booklets. Check the ones you 
want on the coupon below. 


(Armstrong 


INDUSTRIAL INSULATIONS 


for temperatures from — 300° F. to + 3000° F. 


Clarmstrong a % Armstrong Armstrong Cork Company 
Insulcolor®, eee = Armaglias** 2507 Ream Ave. 
Weather- ee " \ Insulations Lancaster, Penna. 
f Cc sy \ x Z os 3 Z 4 . . 
‘ae Eight ¥ ya “yg Please send me the free booklets checked. 


Colors * Vessels Please have an Armstrong representative call. 


O Kaylo-20 »-\) “aa Clarmstrong Company 
Pipe Covering > -\) Armatemp?t 

(data sheet) st "Si Insulating Address 
' - : Cements 


** T.M. Armstrong Cork Co. Manufactured 
by Owens-Corning Fiberglas Corp. 
t Trade-Mark 
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RETUBE YOUR 
BUNDLES WITH 


FOR LONG-RUN RELIABILITY! 
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e Wide range of finest quality copper-base alloy s— 
bi-metal combinations—to fit your application needs. 


e Well-stocked, nation-wide warehouses at Houston, 
Tulsa, Los Angeles and Bayway, N. J. 


e Experienced engineering staff at your service to help 
solve tube corrosion problems. 


Specify Phelps Dodge . . . a leading manufacturer of tubes 
for the fabricators of heat exchangers and condensers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlonta, Birmingham, Ala., 


Boston, Buffalo, Charlotte, Chicago, Cincinnati, 
Cleveland, Dallas, Detroit, Fort Wayne, 
Greensboro, N. C., Houston, Jacksonville, 
Kansas City, Mo., Los Angeles, Memphis, 
Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Port- 
land, Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Louis, Seattle, Washington, D. C. 


FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 
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RELIABLE CONTROL 


Allis-Chalmers 
motor control 
in the 


the lutww 


More than 125 Allis-Chalmers high voltage motor con- 
trollers provide continuity of service in Tidewater's ultra-modern 


refinery near Delaware City. 

















‘for continuous service 


(Vy Azinom round-the-clock motor protec- 
tion forms a major portion of the Allis- 
Chalmers contribution to the world’s most 
modern refinery. The Tidewater Oil Company 
selected Allis-Chalmers control to help provide 
the reliable, uninterrupted service needed to 
meet a 130,000-bbl-per-day output. 


Tidewater’s Delaware Refinery is another 
major petroleum installation depending on 


Allis-Chalmers control for continuous day and 
night operation. This growing trend reflects 
industry confidence in Allis-Chalmers modern 
controllers for petroleum requirements. 


For more information about how Allis- 
Chalmers experience in the petroleum industry 
can help you, contact your nearby A-C sales 
office, or write Allis-Chalmers, General Prod- 
ucts Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Tidewater Oil Company Refinery. This night scene shows the 130,000- 
bbl-per-day crude unit, where uninterrupted service is vital to successful operation. 





makes precision lapping 
a simple, low-cost tool 
for all industry! 


BYRON JACKSON S all-new 


[L/S LAIN © 


Here, for the first time, is a precision lapping machine that is 
fool proof. Any mechanic can operate this bench-type 
machine and produce lapping accuracy to 11.6 millionths 
of an inch. Quality control is easily maintained because the 
BJ Lap-King is specially designed to relap its own plates, 
one against the other, after a normal job run. This assures 
consistent optically-flat lapping plates for automatic 
accuracy of lapped work. The hour meter records the exact 
amount of lapping time on each plate. An automatic 

timer provides job time control. 

Lap-King is ideal for mechanical seal refacing 

for refineries, pipelines, power plants, etc. and for 

any repair work and small production runs in 

industry where lapping precision is desired. 


a eran teres 


 — 


REPS 
a 


SPECIFICATIONS 


ty 


Coke a 


165 Ibs. 
220 Ibs 


Contact your nearest Byron Jackson sales engineer or write to: 


INCORPORATED 
A subsidiary of Borg-Warner Corporation 


P.O. Box 2017A, Terminal Annex 
Los Angeles 54, California 
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Another great refinery installs 


ALLIS-CHALMERS MOTORS 


oe 


Thousands of horsepower in Allis-Chalmers motors 
will drive processing equipment at Tidewater Oil 
Company’s new Flying A Refinery, near Delaware 
City, Delaware. 

Designed and constructed by C. F. Braun & Co., 
engineers and constructors, this plant will process 
130,000 bbl of crude oil per day. The largest ever 
built in a single construction operation, this huge 
refinery joins a growing list of major petroleum 
plants in which Allis-Chalmers equipment is used. 
Main reason for this trend: 


Continuous Operation 


@ Ribbed Construction of smaller motors gives up 
to 43% more cooling surface when compared with 


ordinary motors. Tube-Cooled design in larger sizes 
permits free flow of air. BOTH designs result in 
fewer winding burnouts. 


@ Motors are of the chemical type, designed for 
use in refinery operations. 


@ Stators receive more than the usual dips and 
bakes. They get extra dips and bakes plus two coat- 
ings of red enamel to provide maximum electrical life. 


FIND OUT MORE about Allis-Chalmers motors for 
the petroleum industry. Contact your nearby A-C 
sales office, or write Allis-Chalmers, General Prod- 
ucts Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 





4” No. 60 or 120 ¥%," No. 61 or 121 


all of these 
steam traps 
are impulse! 


Take your choice! There is a Yarway Impulse Steam Trap 

for practically every trapping requirement in your plant. 

Revolutionary when introduced 20 years ago, the Yarway Impulse 2” No. 67 or 127 
principle has been proved by more than a million in service everywhere, 
is still gaining new friends every day. 

SERIES 60—for normal steam irap requirements; pressures to 
400 psi, temperatures to 450° F. Stainless steel body and working 
parts. Six sizes, 14’’ to 2”. 

NO. 20-A—available in 14” size only— similar to 44” #60, but 
with low capacity—designed especially for light condensate loads. 

SERIES 120—same as Series 60 but for higher pressures and 
temperatures (600 psi, 750° ). Featuring all-stainless steel 
construction. Six sizes, 14’’ to 2”. 

SERIES 40—for heavy condensate loads requiring high capacity traps. 
Sizes 14” to 34” in stock, larger sizes (114”’, 2’, 24’) available. 

INTEGRAL STRAINER TRAPS—for marine use and for high pressure 
trapping service in steam power plants with pressures up to 2500 psi. 
Six sizes, 14”’ to 2”; flanged and socket-welding ends. 

All Yarway Impulse Steam Traps are available through 
270 convenient local Industrial Distributors. For descriptive 
bulletin on any type of Impulse Trap, write... 


YARNALL-WARING COMPANY %" No. 41 
128 Mermaid Avenue, Philadelphia 18, Pa. 


1%” No. 64 or 124 








Socket-weld Integral-strainer 
Impulse Trap—”’ to 2” 


Flanged Integral-strainer 
Impulse Trap—%4” to 2” 


77. IMPULSE STEAM TRAPS 


The Impulse that revolutionized steam trapping 20 years ago 
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ALLIS-CHALMERS 


ON 


THE JOB 


ee 
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Happy Solutions To 
4 Typical 
Water Problems 


@ Everybody seems to have problems when they use 


water. It’s too pure, or it isn’t pure enough... 


or it 


needs conditioning for the job it has to do. In any case, 
a specialist is needed. Here are typical examples of 
Allis-Chalmers water conditioning service, equipment 


and chemicals at work solving varied water problems. 


Drought Adds to Woes of 
River Water Users 


CALIFORNIA—Things looked bad at 
a paper company when the first water 
samples came in. In fact, one water 
conditioning company went so far as 
to say that the alkalinity of the water 
could never be reduced to a satisfac- 
tory level. 

But on the assurance of Allis- 
Chalmers experts, a de-alkalizer was 
ordered for boiler make-up water. 

In the meantime there was a 
drought. The drought made the river 
water conditions even worse than they 
had been, so that by the time the 
equipment was installed there was real 
trouble with alkali. 

Allis-Chalmers engineers had an un- 
usually tough problem on their hands. 
Instruction, experiment, on-the-spot 
service, and a program of constant 
control have resulted in production of 
satisfactory boiler make-up. 


Saved $60,000 in New Equipment 


LOUISIANA—A low pressure indus- 
trial steam plant was being supple- 


Ci 
is Y 





mented by a 1250-lb boiler. The ques- 
tion arose—can any of the old water 
conditioning system be used? Prelim- 
inary investigation indicated the need 
for demineralization equipment to get 
the desired water quality for make-up 
in the new equipment. 

A survey of the records showed that 
it would be possible to use condensate 
from the low pressure system as make- 
up for the high pressure system. This 
solution of the problem required less 
modification of equipment than was 
originally anticipated . . . saved an 
estimated $60,000. 


Stained Glass Has Its Place, 

But Not in Nursery 

ILLINOIS—A nursery was spraying 
water over the outside of its glass hot- 
houses to control the temperature in- 
side. The method was effective, but 
the iron stains from the water were 
troublesome. Allis-Chalmers water con- 
ditioning experts recommended A-C’s 
130 Series complexing agents. This did 
the job by preventing the iron from 
depositing on the glass. 


Battle with Algae Ends 
in Knockout 


KENTUCKY—A petroleum company 
is finding out what a lethal weapon 
Allis-Chalmers new 120 Series algae- 
cide really is. Previously they used 
sodium hypochlorite, but their cooling 
tower algae problems were not solved. 
Now they have complete control .. . 
using concentrations of only one-half of 
what is normally recommended. They 
also say it’s easier to handle and ap- 
ply, and better in every way, than any- 
thing they’ve ever used before. 


Get Help on Your 
Water Problems 


Whether you need chemicals, equip- 
ment or service, Allis-Chalmers pro- 
vides an unbiased recommendation 
based on over 25 years’ experience. No 
problem is too big or too small. Spe- 
cialists are located in many cities. Call 
your nearby A-C office or write Allis- 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 





ALLIS-CHALMERS 
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VEGALITE 


Unique silica insulat- 
ing brick. For service 
up to 3000° F. 


H-W 30 
Maximum service 
temperature 3000° F. 


H-W 28 
Maximum service 
temperature 2800° F. 


H-W 26 
Maximum service 
temperature 2600° F. 


H-W 23 


Maximum service 
temperature 2300° F. 


H-W 20 


Maximum service 
temperature 2000° F. 


H-W 16 


Maximum service 
temperature 1600° F. 


Seven distinct types 
afford four-way savings 


Savings in fuel 


The use of Harbison-Walker insulating fire brick 
greatly reduces heat losses and the amount of heat 
stored in the brickwork during operation, which causes 
loss of heat when the furnace is shut down. 


Savings in time 


With Harbison-Walker insulation the time required to 
bring the furnace to operating temperature is mate- 
rially reduced. This is a distinct advantage when 
furnaces are operated intermittently. 


Savings in space 


Insulated furnaces may be built closer to each other 
without affecting the comfort of the workmen. This 
not only permits more efficient handling but also 
reduces capital expenditures for floor space. 


Savings in weight 


The reduction in weight of the furnace refractory 
structure often permits the use of a lighter foundation 
and lighter steel members in the form of buckstays, 
tie rods and other furnace bindings; also lighter door 
frames, doors and counter balance mechanisms. 


HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 


General Offices: Pittsburgh 22, Penna. 


World's Most Complete Refractories Service 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 7 








with Fire brick only 














COLD HEAT LOSS 








FACE 
285°F 


960 BTU 


per sq. ft. 





per hour 























COLD 


HEAT LOSS 





FACE 
245°F 


425 BTU 


per sq. ft. 





per hour 























These furnace sections show how heat losses are reduced 
by using Harbison-Walker Insulating Brick for backing 
fire brick furnace walls. The heat loss is reduced 58.4% 
in one case and 68.4% in the other. These are typical 
of savings that are frequently experienced. 

In addition to savings in fuel, floor space and weight, 
the use of insulating brick provides for faster heating 
and in some instances reduction of noise. 

To assure best overall results, it is important that 
insulating refractories be carefully selected to secure the 
most advantageous combination of properties. Harbison- 
Walker having the full complement of both insulating 


and refractory brick, can furnish the correct combination 
for any requirement. 

Harbison-Walker insulating brick have the balanced 
properties that mean dependable service. Light weight, 
essential to high insulating value and low heat-storage 
capacity, have been obtained to the greatest degree, 
consistent with the mechanical strength necessary for 
handling and for durability in service. 

Harbison-Walker insulating products also include 
LOTHER\M, the extra strength insulating fire brick; 
H-W Lightweight Castables; H-W Block Insulation 
and H-W Mineral Fiber Coatings. 


Write for the H-W bulletin containing comprehensive engineering data. 
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THEY FLY 
AT FULL 
POWER 


W Hi E N Protect the performance of the gasolines you produce. Tena- 


mene inhibits gum formation, assuring engines of the full 
power you build into your fuels. An Eastman petroleum 
specialist is always available to assist you in achieving maxi- 
GASOLI N E mum performance from these dependable additives. 
For more information on Tenamene additives and the 
service that backs up their proper use, contact our local repre- 
sentative or write to EASTMAN CHEMICAL PRODUCTS, INC., sub- 


co NTAI N Sg sidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE. 


SALES OFFICES: Eastman Chemical Products, Inc., 
Kingsport, Tennessee; New York City; Framingham, 
Mass.; Cincinnati; Cleveland; Chicago; St. Lovis; Houston, 
West Coast: Wilson Meyer Co., Sun Francisco; 
Los Angeles; Portiand; Salt Lake City; Seattle. 


EASTMAN GASOLINE ADDITIVES 
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WHY VALVE LUBRICATION SAVES MONEY 


TROUBLE STARTS WHEN METAL RUBS METAL... 


Under the microscope, metal that appears mirror-smooth to the naked eye shows 
as sharp mountains and deep valleys. This roughness, combined with the heat and 
pressure of metal-to-metal rubbing, causes valve trouble in the following ways: 


STICKING SHEARING PLOWING 


“Cold Welding” occurs when friction or The “hills” of one surface gouge into If one surface is even slightly harder 
pressure welds the peaks together. The the hills of the other surface causing than the other, the hard peaks act like 
result: sticking. further sticking and scoring. a “plow”. Leakage soon results. 


BUT, WITH ROCKWELL-NORDSTROM VALVE LUBRICATION... 


metal-to-metal contact is eliminated. Here’s what happens when metal-to-metal 
surfaces are lubricated: 


SLIDING ROLLING SEALING 


Lubricant prevents friction heat, elimi- Lubricant becomes millions of tiny bear- Pressurized lubricant forms an im- 
nating danger of cold welding and as- ings . . . metal surfaces actually never penetrable, continuous seal against 
suring easy movement. come into contact with one another. leakage. 


LONGER LIFE, LOWER COST, better valve service re- 
sults when you specify Rockwell-Nordstrom lubri- 
cated plug valves. Notice in the drawing at the left 
how lubricant protects all the working surfaces and 
seals positively against leakage. Since lubricant elim- 
inates adhesion, shearing and plowing, Rockwell- 
Nordstrom valves cost you less to use... year after 
year. Rockwell-Nordstrom valves are available in a 
complete range of sizes and pressure ratings to answer 
every flow control need. They cost no more to buy, 
often less, than ordinary valves. See your nearest 
supplier or write Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. for complete details. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF © 














Gulf Oil Reports: Pipe line purging problems 
solved by Kemp Gas Generator and Kemp Dryer 


At Gulf Oil’s Port Arthur, Texas refinery, dry inert gas is 
required in the Ethylene Plant for purging pipe lines, tanks 
and vessels. 
Kemp Units selected to do the job 

To insure a constant supply of gas—sufficiently dry and free 
of oil vapors—Gulf installed both a Kemp Inert Gas Gener- 
ator and a Kemp Convection Type Dryer. The units work 
as a “purging team”...the Kemp Generator produces 30,000 
SCFH of inert gas which is compressed and passed through 
a Kemp Pre-filter to remove all moisture prior to entering the 
gas receiver. The result is an efficient, easily controlled source 


of dry inert gas at all times. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Kemp can solve your problem too 


Whether your needs involve dry gases, inert gases—or both, 
Kemp can help you to the most profitable solution. Kemp 
Inert Gas Generators automatically deliver clean, controlled 
atmospheres at specific analysis, without fluctuation—regard- 
less of demands. A variety of Kemp Dryers are designed to 
dry air, gases or liquids to sub-zero dew points and are avail- 
able with manual, semi-automatic or fully automatic tower 
reactivation. In addition, Kemp will specify the proper desic- 
cant for the job. 


For complete facts and technical information on Kemp Inert 
Gas Generators and Kemp Dryers, write today to: The C. M. 
Kemp Mfg. Co., 405 East Oliver St., Baltimore 2, Maryland. 


DYNAMIC DRYERS 
INERT GAS GENERATORS 


CARBURETORS @ BURNERS @ FIRE CHECKS 
METAL MELTING UNITS @ SINGEING EQUIPMENT 
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ON HANDLING TOUGH CORROSIVES! 


USE To maintain smooth production schedules, Eastman Kodak brings 
corrosive solvents and acids to its Rochester plant via truck from 
nearby tank farm storage. Corrosive action, however, was destroying 


loading hoses after comparatively short periods of use. To overcome 
this costly problem Kodak replaced its hoses with Chiksan Loading 


Arms. That was 10 years ago. Today, there are over 40 Chiksan Load- 
LOADING ARMS 


ing Arms in service at Kodak Park and not one record of product 
fatigue to date. 

Whatever your fluid handling requirements, be it corrosive or other, 
insist on Chiksan Loading Arms--the time proven answer where the 
accent is on service, safety and speed. 


There’s a Chiksan Catalog waiting for you. Send for it today. 
FOR CATALOG, WRITE DEPARTMENT 57 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL COHPORATION 


CHIKSAN COMPANY-—BREA, CALIFORNIA + CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries: Chiksan Export Company « Chiksan of Canada, Ltd 
July, 1957—PrtrroLeuM REFINER 
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How to make your 


automatic heat-treating and 


hardening even more automatic 





..-at no extra cost 


AST, continuous operation is the key to 
Pocckan automatic forging production 
lines. Especially in high speed heat-treating 
and hardening operations. They’re extremely 
sensitive to changes in chemical composition 
and structure of steel used. Interruptions to 
make tests or adjustments slow production, 
increase costs, reduce the advantages of auto- 
matic operation. This makes the uniformity 
of the steel you use an even more vital factor. 
The more uniform the steel, the steadier the 
production and the greater the potential you 
can realize from your automatic equipment. 


You can get the utmost in uniformity, and 
automatic operation—at no extra cost—by 
using Timken® fine alloy steel. Uniformity is 
constant from bar to bar, heat to heat, order 
to order. 


We take many extra quality-control steps 
to assure this uniformity. For example, the 
Timken Company uses a magnetic stirrer for 


molten steel to assure equal distribution of 
alloys, uniform temperature and improved 
working of the slag. It’s the first installation 
of its type in the United States. 


To further assure uniformity, your order of 
Timken fine alloy steel is handled individually. 
We target our conditioning procedures to 
meet your end use requirements. Each bar is 
stamped to identify the heat it came from. This 
limits variations within an order as well as 
from order to order. And every heat is ex- 
amined spectrometrically to insure uniform 
grain size. 


To make your automatic heat-treating and 
hardening operations even more automatic— 
at no extra cost—always specify Timken fine 
alloy steel. You'll get money-saving per- 
formance and uniform results every time. 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 
address: ‘““TIMROSCO”, 


TIMKEN STEEL 


TRADE-MARK REG. U.S. PAT 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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WN OTRLAM 


BS:B’s NEW 





series 


Entirely New Actuator Gives 

Accurate Linear Response! 

VY Choice of direct or reverse acting types in four 
sizes. 


VY Buna-N moulded diaphragm, reinforced with 
Nylon, gives uniform effective area through full 
valve travel. 





VY Cadmium plated pressed steel diaphragm cases 
give maximum strength and corrosion resistance 
with minimum weight. 


Y Bolted clamp ring, joining body and actuator, 
permits yoke to be oriented to any convenient 
position. 


New Valve Body Gives 
Greater Stability Than Ever! 
Y Choice of single port, double port or split body. 


Y Streamlined contours provide more stable flow 
at all inner valve positions. 


VY Precision inner valves give more exacting flow 
characteristics. 


Y Patented float ring provides positive self-actuating 
seal. 


For more information on the all-new BS&B Super 
70 Series Diaphragm Control Valves, ask your 
BS&B Sales Engineer—or write for Catalog 70-11. 


si? 
* Rampur oF propuct oe 


‘om Brack, SIVALLS & ERYSON,INGC. 


Controls Division, Dept. 4-F7 
7500 East 12th Street Kansas City 26, Missouri 
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Any Size...Any Design 


Size or complexity makes no difference to the prompt and efficient 
service that The M. W. Kellogg Company offers to the process indus- 
tries on heat exchangers. Whether it’s an order for a single 14-ft. diam- 
eter giant, like the one above, or a group of normal size units, Kellogg’s 
recently expanded facilities are geared to produce to the strictest design 
standards and delivery schedules. With these facilities, Kellogg can 
handle the complete job of designing, engineering, and fabricating heat 
exchangers, or make exchangers to customers’ own designs. 


FABRICATED PRODUCTS DIVISION 


THE M.W.KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto e Kelloyg International Corp., London e Kellogg Pan American Corp., New York 
Societe Kellogg, Paris e Companhia Kellogg Brastietra, Rio de Janeiro e Compania Kellogg de Venezuela, Caracas 





CHASE HEAT EXCHANGER TUBES 


point to extra years of service! 


Since 1935—when Chase first perfected Antimonial Admiralty 
Heat Exchanger Tubes — more than 120 million Ibs. have been in- 


stalled and the problem of dezincification has been virtually elim- 
inated. Precise alloying plus an unrivaled standard of quality 
control produces these condenser tubes with ‘built-in’ longer life. ASE “ 


Such a product must be your aim for reduced operating costs, far 

yee y - eee BRASS & COPPER CO. 
greater time between replacements. There’s much more to the WATERBURY 20, CONNECTICUT 
Chase story! Make it a point to find out! Write, now, for your free SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
54-page manual: “Chase Condenser and Heat Exchanger Tubes.” 
The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L. 1.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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PEERLESS 





*Spherical scrubber for 





dust and liquid removal 


from gas flow 
(A) The majority of incoming liquid clean by revolving through liquid 
and solid perticics are directed down reservoir, 2 
inte reservoir. 1 : partion <0 2 ath appalled 
motor. 
(8) Lighter solid particles carried by rr 
gas stream are separated on surfaces 
of contactor which are kept wet end 





4 LOOK AT THIS TEST The test at the left indi- 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 

ee ciency at low flows, minimum liquid loss, and 
i a mi a very low pressure drop. Other outstanding 
TTT CONVENTIONAL features include easy vessel access with re- 
movable self-cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 18] 


PEERLESS 
MANUFACTURING 
co. 


P.O. Box 13165 Dallas, Texas 
Representatives in All Principal Cities 
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HYDROGEN 


...n0w much do you need’? 


Girdler offers you complete engineering-construction 


service for BIG-CAPACITY plants 


When you plan facilities for “tonnage hydrogen” for 
treatment of refinery feed stocks and hydrocarbon 


products, it will pay you to take advantage of 
Girdler experience. 


Big plant experience: Girdler has designed and 
constructed large plants for petroleum products and 
chemicals. Two hydrogen plants have been built 
each of which can produce gas at the rate of seventy 
million cubic feet per day. More than 45 Girdler 
hydrogen plants are giving outstanding performance 
in the United States and Canada. 


Girdler manufactures all of the catalysts used in 
Girdler hydrogen plants. These cataiysts permit 
high production rates, 

Call or write 
for complete information 








the GIRDLER Compo 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION + DISTRICT OFFICES: New York. Son Francisco 
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Write for your free copy today! 


NEW! Valuable Information on Sulfuric Acid 
in this big, fact-packed data book... 


36 pages of helpful technical data 
—including material not available 
elsewhere! 


Here—from America’s foremost 
producer of Sulfuric Acid—is one of 
the most helpful technical bulletins 
ever offered on this vital basic chemi- 
cal. It provides a wealth of carefully 


Basic Chemicals for 
American Industry 


selected data which years of con- 
sumer contact have proved to be most 
useful and most frequently required. 


In addition to interesting back- 
ground information, this fact-packed 
bulletin covers such pertinent topics 
as physical properties . . . storage and 
handling methods and equipment. . . 
methods of analysis, etc. Included are 


many tables, charts and graphs on 
Sulfuric Acid and Oleum, some of 
which are not available elsewhere. 


Write for your copy, now! 
No user of sulfuric should be without 
this valuable technical bulletin! We 
will be glad to send you a free copy. 
Use company letterhead, please, 
when you request it. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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j OIL OUT 


Wall thickness 
at fin portion 
standard gage 








ENGINE OIL 
WATER OUT 


THIS IS WOLVERINE TRUFIN TYPE S/T 


Integral construction 
(One piece) 


j COOLING 
WATER IN 


Wall thickness 

at plain end section 
approx. two gages 
heavier 








Trufin-Tubed Engine Oil Cooler Provides 
Maximum Performance—Minimum Upkeep 


BY ERNEST DODD 


Most of the time, cooling engine oil 
is the kind of job refinery men would 
just as soon do without. In most 
cases it’s a dirty service — requires 
frequent cleaning of tube bundles 
and, because it is primarily a main- 
tenance cost item — it doesn’t pro- 
duce a profit. 


But like it or not— it has to be done 
—and here are the details of how 
engineers in a Texas refinery have 
removed much of the difficulty usu- 
ally encountered in this type of work. 


Four years ago, this firm put in serv- 
ice a heat exchanger tubed with 172 
eight-foot lengths of Wolverine 
Trufin®—Type S/T—the integrally 
finned condenser tube. This ex- 
changer operates next to identical 
units tubed with prime surface tube. 


In the intervening years, the Trufin 
unit has cooled the engine oil to the 
desired temperature without diffi- 
culty. Although the service is re- 
garded as dirty on the shell side, this 
Trufin-tubed exchanger has outper- 
formed the bare tube units — has 
remained on stream three to four 
times longer before cleaning was 
required. The reduction in mainte- 
nance because of this has been sub- 


stantial and has resulted in welcome 
Savings. 


The ability of Trufin Type S/T to 
take fouling in its stride is well sub- 
stantiated. Engineers have dis- 
covered that the configuration of 
Trufin’s extended surface is appar- 
ently less conducive to scale build 
up than that of plain tube. Scaling 
tends to follow the contour of the 
fins and does not accumulate prefer- 
entially between the fins, instead the 
scaling forms an extended projection 
of the fin. In many cases Trufin 
appears to be self shedding. 


In this particular refinery, engineers 
are so pleased with the results on 
engine oil coolers that as each cooler 
requires retubing the prime surface 
tubes are being replaced with money- 
saving, performance-boosting 
Wolverine Trufin Type S/T — the 
condenser tube with the integral fins. 











TYPE $/T HAS 
150°% THE SURFACE 
OF PLAIN TUBE 


Big statement? 

No siree — just the plain unvarnished 
truth. Wolverine Trufin Type S/T — 
the integrally finned condenser tube— 
has approximately 1% times—or 
150% —more surface area than a 
piece of plain tube of equivalent length 
and diameter. In addition it has an ex- 
ternal to internal surface ratio of 34% 
to | 


Trufin Type S/T cannot be used indis- 
criminately in all heat exchanger appli- 
cations with economic advantage. BUT 
—if your heat exchanger operations 
include any of the following (to name 
but a few) those are mighty important 
figures — the kind that can help you 
achieve big increases in heat transfer 
performance: 
1 Condensing Freon and other refrig- 

erants. 

Condensing hydrocarbons. 

Condensing organic chemicals. 

Evaporating Freon—water chillers. 

Boiling hydrocarbons. 

Heating or cooling gases. 

Heating or cooling lube oils, trans- 

former oils, absorber oils and 

quench oils. 
And that isn’t all. 
Wolverine Trufin Type S/T is equally 
effective in both old and new equip- 
ment. In new equipment, Trufin Type 
S/T permits you to design smaller, 
more powerful units — with a conse- 
quent savings in direct tube costs, as 
well as in smaller shells, heads, baffles 
and labor, etc. If the units are to be 
used in overhead service there is also 
a substantial saving in weight which in 
turn means lighter superstructures. 


When retubing existing equipment, 
Trufin Type S/T permits you to pack 
more heat transfer surface into a given 
area — steps up the capacity of your 
present exchangers and condensers. 
Next time you’re considering new 
equipment—or retubing old—remem- 
ber Wolverine Trufin Type S/T. It can 
be your key to greater heat transfer 
efficiency with greater economy. 
SEND FOR FREE BOOK 
Wolverine’s Condenser Tube Catalog 
contains much valuable information 
concerning alloys, corrosion, types of 
tube, tubing applications, etc. Write— 
today—for your free copy. 


Wolverine Trufin is available in Canada, through the Unifin Tube Company, London, Ontario. 
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The corrosive attions of hun-, 
aféds of various’ substances 
on copper and éopper alloys 


and, in somé,cases,"6n jrom,(n 
steel and obviinum ‘tite. 
described in “thew Weilverine. 
Corrosion Cherti'this..folder 
veodH’serve as a valuable refer, 
ence file for processing, ond | 
refinihg enginéersa.To gah 
copy free, fill inand maibthe 
coupdn below. Do-itfoday!: 





Please send me the Wolverine Corrosion Chart. 
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Refractory Castables are SPECIALIZED 





W hich are best to use 


in refinery units ? 





Naturally, the type of refractory 
castable selected depends upon the 
specific service. B&W makes a line 

of specialized refractory castables which 
are being widely used in catalytic 
reformers and catalytic cracking units, 
as well as in furnaces, ducts and stacks. 
For easy reference, here are some 
typical applications together with the 
recommended B&W Refractory Castables: 





APPLICATION 






Linings of 
catalytic reformers 










RECOMMENDED 


DESIRABLE PROPERTIES 


B&W CASTABLES 


Extremely low iron content, 
extra high strength. 
Extremely low iron content, 
plus good insulation. 

Low iron content, 

high temperature use limit. 


Kaocrete LI 
Kaolite LI 


Kaocast 














Lining desulphurizers 





Good workability 


Kaocrete B 













Transfer lines 
and regenerators of 
catalytic cracking units 


Extra abrasion and 
erosion resistance. 


Kaocrete D 



















Heads of reactors 
and regenerators 





Plasticity, excellent 
workability. 


Kaocrete B 




















Insulating 
furnace floors 





Good insulation, light weight 


Kaolite-20 
Kaolite-22 








Tube sheets 





Good insulation, light weight 


Kaolite-20 
Kaolite-22 














Burner blocks 


High temperature use limit, 
refractoriness and 
spalling resistance. 


Kaocast 















Openings where doors and 
other points are subject 
to mechanical abuse 








Extra abrasion and 
erosion resistance 


Kaocrete D 










Furnace doors 





Good insulation, light weight 


Kaolite-20 
Kaolite-22 












Ducts and stacks 








Good insulation, light weight 


Kaolite-20 





Bulletin R-35 contains additional information on 
B&W Refractory Castables. Send for your copy. 





BABCO 
/ & WIL oJ 

















B&W REFRACTORIES PRODUCTS: B&W Alimul Firebrick e B&W 80 
Firebrick «© B&W Junior Firebrick ¢ B&W Insulating Firebrick e B&W 
Refractory Castables, Plastics and Mortars ¢ B&W Silicon Carbide 
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STAINLESS STEEL SOLVES 


CORROSION 
PROBLEM 


in 740° F. vacuum 
evaporator 


AT SINCLAIR’S 
MARCUS HOOK REFINERY 


Sinclair Refining Company operates 
a light distillate refinery at Marcus 
Hook, Pa. Some of the products are 
gasolines, kerosenes, propane, xylene, 
toluene, paraxylene, Bunker C and 
Navy Special fuel. 

Two vacuum evaporators take the 
reduced crude and remove from it gas 
oils (as overhead products) and as- 
phalt (as bottom product), and the 
latter is upgraded into heavy fuel by 
visbreaking. The evaporators operate 
at about 740° F. 

The carbon steel vessels were origi- 
nally unlined, but inspection showed 
that they were failing rapidly. Essen- 
tially, this was high-temperature sul- 
fur corrosion, coupled with severe 
erosion caused by the reduced crude 
entering under pressure into the vac- 
uum. 

The evaporators were promptly 
lined with type 410 Stainless Steel 
sheets in the flash sections, and, in 
five years of service, the sheets show 
little signs of wear. In fact, engineers 
expect the Stainless sheets to last at 
least another five years—more prob- 
ably ten. 

For refinery corrosion and erosion 
problems, think of Stainless Steel. For 
service-tested quality, specify USS 
Stainless Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND +» COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES > BARS - BILLETS - PIPE - TUBES - WIRE ~* SPECIAL SECTIONS 





- ts. eS 7 VAT 8s ee SS 


new 


OIL 


from old data! / 


SN 
an : wos, 


nF Vs 
ANG 
iP / AS / 


wy, 


wre 
7) we 


. 
“7 


- 


i 
~ 
* ‘ e . aig 
. £3 ws * we ? g.] . 
PAP was oi ne ek 
” LS ae “ 4 a < : 
aS | 
* . >» te .* 
oe mee < Pod . ey 
~ va 
w 


LA 
> 


Ay ' 
Awa 


=.- 
Ss 
Ww 


=a 
Way 


eS 


So 
aa 


HOW FAR MUST YOU GO TO FIND OIL? 


N 
SS 
4 


In many cases, no further than your own records, say 
engineers using IBM 650, 704 and 705 equipment. 

And it’s a fact . . . for with IBM electronic equipment, 
the massive details that lie buried in your files are 
quickly selected, stored and put to work to reveal new 
production possibilities! 


~~ 
-¥ 
oe 


Ss 
ie 
A kan 
4 


” —_—_iiiie, ~~ /. 
SJ AF 
a>. 


= 


a st 
a 


\\88 Ss 


~~ 


Problems involving reservoir calculations, explora- 
tion and parameter variations are solved quickly and 
accurately. Experiments in production techniques are 
carried on mathematically and all possible variables 
tested. Past performance is integrated with new facts 
to help management determine which of many produc- 
tion methods will inject new life into old fields. 

Part of the story is, of course, the ability of electronics 
to handle this complex mass of data accurately and 
swiftly. But an important reason why so many compa- 
nies are turning to IBM is the extreme versatility of 
available equipment. For example, a large midwest oil 
producer installed an IBM 650 for payroll and account- 
ing. And within one month, it was using the 650 for 
lengthy engineering calculations. In fact, this engineer- 
ing work now takes a major share of machine time. 
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For more facts, just call your local IBM representa- 
tive, or write: PETROLEUM DEPARTMENT A57, 
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DATA 
PROCESSING 








EXPLORATION + PRODUCTION + REFINING + TRANSPORTATION + MAPKETING 
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The “Double Volute” construction 
of Bingham Multistage “Hi-Press” 
Pumps insures perfect radial bal- 
ance of the rotating element, under 
all operating conditions . . . com- 
pletely eliminating wear between 
rotating and stationary parts. 
“Double Volute” construction per- 
mits maximum use, without ex- 
ceeding normal clearances, of non- 
corrosive metallurgy — particularly 
austenitic steels— normally consid- 
ered dangerous on account of their 
galling and seizing characteristics. 

This feature also eliminates shaft 
deflection, permitting mechanical 
seals to establish and maintain a 
uniform track between contacting 
faces. This prevents leakage and 
seal face wear, resulting in long 











Diagram of a ‘‘Double 
Volute”’ double discharge 
case of a multi-stage pump 
(right) showing the equal 
pressure on the opposite 
sides of impeller, There 
is no “SIDE-PUSH”, insur- 
ing low maintenance. 














“DOUBLE VOLUTE” DESIGN PROVIDES HYDRAULIC 
RADIAL BALANCE OF ROTATING ELEMENT... 
NO“SIDE PUSH’...ELIMINATES WEAR AND SEIZURE 


life for all mechanical seals. 

“Double Volute” design also 
permits the pumpage to be dis- 
charged from the inner into the 
outer case through two nozzles lo- 
cated 180° apart. For hot service, 
this feature provides adequate cir- 
culation of pumpage between the 
two cases, insuring a uniform tem- 
perature rise in all parts — thereby 
eliminating distortion due to tem- 
perature changes. 

Location of suction and dis- 
charge at top of pump case is par- 
ticularly suitable for low NPSH 
conditions. 

Bingham “Hi-Press” Pumps have 
established an exceptional record 
of long life and trouble-free service 
wherever they have been installed. 


Write your nearest Bingham office for full information. 


Diagram of ‘Single Volute” pump case (left) showing un- 
equal pressures at opposite points around the periphery of the 


i . These 





| pressures cause “SIDE-PUSH" on the 


rotating elements, causing wear of rotating parts and, fre- 
quently, high maintenance. 
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FOR EXTREMELY HIGH PRESSURES 
COLD SERVICES 





PARTIAL LIST OF REFINERIES AND PETROCHEMICAL PLANTS USING BINGHAM “HI-PRESS” PUMPS 


Ashland Oil & Refining Co. Dow Chemical Company Magnolia Petroleum Company Shell Oil Company 

British American Oil Co. Ltd. _E. 1. DuPont de Nemours & Co. McColl-Frontenac Oil Co. Ltd. Socony Mobil 

Canadian Petrofina Ltd. Gulf Oil Company Phillips Chemical Company § Standard Oil Company 
Carbide and Carbon Company Imperial Oil Limited Phillips Petroleum Company Spencer Chemical Company 
Commercial Solvents Jefferson Chemical Company Polymer Corporation Ltd. Sun Oil Company 
Continental Oil Company Lion Chemical Company Shell Oil Co. of Canada, Ltd. Texas Oil Company 











e SALES AND SERVICE OFFICES 
5 BOSTON, MASS. NEW YORK CITY, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DALLAS, TEXAS SAN FRANCISCO, CALIF. 
SINCE 1921 DENVER, COLO. SEATTLE, WASH. 
HOUSTON, TEXAS ST. LOUIS, MO. 
BINGHAM PUMP COMPANY ; KANSAS CITY, MO. ST. PAUL, MINN. 
General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon LOS ANGELES, CALIF. TULSA, OKLA. 


NEW ORLEANS, LA. TORONTO, ONT., CAN. 
Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER, B. C., CAN. 
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WORLD'S MOST MODERN REFINERY — Tidewater Oil Company's new Delaware Refinery, 15 miles 
south of Wilmington, represents the most advanced thinking of refinery engineers and technologists. 


LOW-COST WATER AND SOLIDS REMOVAL—A BASIC FOR MANY REFINING AND PETROCHEMICAL PROCESSES 


Separator/Filters have multiple uses 


Applications — In today’s modern refineries 
and petrochemical plants, many processes are 
highly dependent upon low-cost removal of 
water and solid contaminants. Fram-Warner 
Lewis water separator/filters are extensively 
employed in process applications because their 
use provides the benefits of improved feed 
preparation, reduction in catalyst consump- 
tion, lower corrosion rates,-and water free 
products. 


Products Handled — LPG, gasoline, naphtha, 
distillate, gas oil, aromatics. 


Special Uses—Feed stocks, treated and water- 
washed products, finished products to storage. 


Description — Fram-Warner Lewis separa- 
tor/filters offer a flexibility of design to meet 
a variety of process applications — Vertical 
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single stage, horizontal single stage, horizontal 
two stage separator/filters with entrained 
water removal efficiencies of 90 to 100% and 
filtration efficiency down to 5 microns particle 
size. Engineering design and pressure vessel 
fabrication facilities at Warner Lewis Tulsa 
plant are always available to handle special 
problems to customer specifications. Let 
proven experience in the field in countless 
process applications help you. 


For Further Information — Write Process 
Section Warner Lewis Company, Division of 
Fram Corporation, Box 3096, Tulsa, Okla- 
homa, for Process Manual on water separa- 
tors/filters. Warner Lewis representatives are 
located throughout the United States and 
Canada and they will be glad to contact plant 
processing and operating personnel. (Adv) 
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GASKET OR 1,000,000 


GARLOCK can supply all types 
of gaskets in any quantity... 


Garlock has the facilities to die cut, hand cut, mold or machine all sizes and 
shapes of gaskets in any quantity. Yes, whether you are a small or big user, 
Garlock can supply you with the proper gaskets made accurately to your blue- 
print specifications or template. 

There’s a Garlock gasket that answers your every requirement efficiently and 
economically. Some of the most widely used Garlock gasketing materials are: 


e Compressed Asbestos e Buna-N e Neoprene—plain 

with rubber, neoprene @ Thiokol—plain or cloth inserted 5 

or buna-N binder or cloth inserted Vegetable Fibre Cork-Fibre Gaskets 
@ Woven Asbestos Silicone—plain or Cork-Fibre 


inserted or wire inserted e “Teflon” Leather 


® Rubber—plain, cloth or cloth inserted Asbestos—metallic 
Remember 


... these gaskets are only part of ‘the 
THE GARLOCK PACKING COMPANY, Palmyra, New York Garlock 2,000" ...twe thousand differ- 


ent styles of gaskets, packings and seals 
to meet all your needs... the only com- 
plete line available. That's why you get 


mB Fe ¥ co ce FX. ‘ unbiased recommendations from your 


Garlock representative. Call him today. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 





Packings, Gaskets, Oil Seals, Fluorocarbon Products, Mechanical Seals, Rubber Expansion Joints 





ELECTRIC-DRIVEN horizontal 4000-hp HHE compressor on multiple-gas 


service, compressing air to 645 psi, nitrogen to 330 psi and natural 
gas to 440 psi simultaneously in an ammonia plant. 


STEAM-DRIVEN compressors with non-lubricated 

cylinders handling hydrogen chloride gas at In process jobs, any interruption of the cycle often 
means large loss of production, expensive repairs, and 
introduction of hazardous conditions. In manufacturing 
compressors for these jobs, there is one ingredient 
most vital. 


That ingredient is knowledge. The compres- 
sor manufacturer must know how to predict 
conditions in the process which might force 
a shutdown, and must know how to meet 
those conditions with a compressor which 
will minimize the possibility of a shutdown. 


GAS-ENGINE compressors with non-lubricated . , ; 
compressor cylinders on hydrogen recycling duty Such knowledge is obtained only through years of 
at a Southern refinery. actual experience in designing, building and applying 
amen oe “y ve | compressors for all sorts of processes, for handling all 
, ° " kinds of gases, and for any range of pressures. 


Ingersoll-Rand has more of that kind of experience 
than any other compressor builder. For information on 
process compressors for pressures up to 35,000 psi, 
contact your I-R representative or write direct. Ask for 
your copy of Form 3132A. 


CENTRIFUGAL compressors on ethylene refrig- 
eration; these are tandem units driven by 


steam turbine. 1-598 “ee 11 Broadway, New York 4, N.Y. 


COMPRESSORS - GAS & DIESEL ENGINES - PUMPS + AIR & ELECTRIC TOOLS » CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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Gaal Sor Val 


eDEPENDABLE 
eECONOMICAL 


For half-a-century, Stockham has produced quality 

products. Stockham “Know How” in design and man- STEEL 
ufacture assures dependable performance in steel 

valves of rugged construction and precision finish. GATE 


Stockham steel gate, globe, angle and check valves VALVES 
and Wedgeplug non-lubricated steel plug valves can 

be supplied in carbon and special alloy steels with 

a wide selection of trims. 


Write for Stockham Catalog SV2 and Wedgeplug Catalog W-1-56 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT °* BIRMINGHAM 2, ALA. 


LIFTS, TURNS, AND RESEATS es GLOBE 


IN ONE OPERATION f VALVES 


SWING 
Pate taal C H EC K 


Worm Gear Operated VA IV ES f a i 


Flanged Ends @ Screwed Ends 
Butt Weld Ends 


STOCKHAM 


I VAREVES 


For more data on edvertised products. use Readers’ Service Cards, last page. 





Two FAST ways to clean fouled heat exchanger tubes 


WILSON Tube Cleaners 
step up output...cut costs 


WILSON 
Model 
ak @ Da 

Cleaner 


in use 


These two Wilson high speed tube 
cleaners are designed to meet today’s 
high production needs. They help step- 
up profits by cleaning fouled heat ex- 
changer tubes rapidly, thus increasing 
output and minimizing downtime. 
The powerful Wilson TP-301 tube 
cleaner is a positive air driven, rotary 
shaft, drill type tool. It is suitable for 
vertical or horizontal use in tube *%’ 
O.D. to 2%” O.D. and up to 40 feet 
in length. Operating speed is up to 
3,500 rpm at 90 psi utilizing 130 cfm. 
The Wilson TP-301 will quickly clean 
such deposits as calcium, carbonates, 
sulfates, sulphites, silicates, chlorides, 
and many other types of organic mat- 


Representatives in principal cities 


THOMAS C. WILSON, INC. © 21-11 44th Ave., Long Island City 1, N. Y. 
Cable address: "Tubeclean”, New York 


ter. Tube is scavenged with air or water 
while cleaning. No preliminary arrange- 
ments are necessary. Equipment goes 
back on stream rapidly. 

Wilson also offers the Model PG 
tube cleaner for tubes from %4” to 1” 
ID. This versatile light-weight tube 
cleaner weighs only three pounds... 
requires maximum of 35 cfm at 90 psi. 


PGX TUBE CLEANER 


The Wilson PGX tube cleaner is also 
a positive drive (not geared down) 
high speed, hollow rotary shaft, air- 
driven scavenger type cleaner. It washes 
out the tube and debris while it cleans 
and, at the same time, keeps the drill 
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WILSON 
Model 
TP-301 
Cleaner 


Tam eli> 





bit cool. There’s no worry about 
jammed, burned out bits. 

Designed for intermediate size tubes 
from 2” to 1%” ID, the Wilson 
Model PGX obtains maximum power 
at 90 psi using 75 cfm. It’s suitable 
for horizontal or vertical applications 
... requires only one man to operate. 

* * * 

Use these Wilson cleaners for: gas 
coolers, sulfite evaporators, glycerine 
evaporators, fuel oil heaters, polymer- 
ization units, humidifier tubes, tar 
heaters, water heaters, crude column 
heaters, small transfer lines, as well as 
miscellaneous heaters, condensers and 
evaporators. 


Write today for your 
copies of Wilson Tube 
Cleaner catalog 

No. 77 and Wilson 
Tube Expander 
Catalog No. 88. 
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consiper QO FURFURAL’S 


FINE RECORD OF STABILITY IN REFINING OPERATIONS 


QO Furfural has a high degree of stability under condi- 
tions encountered in petroleum refining. This stability is 
clearly demonstrated by long continuous operation and 
by the low solvent losses in operating units. 


Vv 


Furfural losses of less than 0.02% of the solvent 
cycled are reported by several lube refiners. In a some- 
what similar operation, extractive distillation of buta- 
diene, furfural losses are reported to be between 0.01 
and 0.02% of the total circulated. 

One furfural lube refining unit made a run of 27 
months duration and is now on an 18-month turnaround 
schedule. Solvent stability makes this fine record possible. 


WRITE FOR BULLETIN 203A— PHYSICAL PROPERTIES OF QO FURFURAL 


The 
Quaker Qails 
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The Quaker Oats Ompany 
CHEMICALS DEPARTMENT 


340X The Merchandise Mart, Chicago 54, Illinois 
Room 540X, 120 Wall St., New York 5, N. Y. 


Room 440X, 48 S. E. Hawthorne Bivd., Portland 14, Oregon 
In the United Kingdom: ar Chemical Industries, Ltd., Billingham, England. In Europe: Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; A/S “Ota”, Copenhagen, S. Denmark. In Australia: Swift & Company, Ltd., Sydney. 
In Japan: F. Kanematsu & Company, Ltd., Tokyo. 
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CLARK 
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. Diaphragm 
* Cooling 


© Minimizes polymer formation 

e Slashes horsepower requirements 

e Greater safety handling hazardous gases 
e Reduces capital investment 


Clark double-wall diaphragm cooling is the simplest, 
safest, and most effective way to intercool a multi- 
stage centrifugal compressor. Furthermore, polymer 
formation is minimized in the compressing of unsat- 
urated hydrocarbon gases by the use of diaphragm 
cooling. It is a simple, economical method of main- 
taining gas temperature at the desired level in the 
capacity range of 1,000-30,000 CFM. 


Power savings are an additional benefit of dia- 
phragm cooling. The savings range from 20% on 15 
molecular weight vacuum gas compressing applica- 
tions to 5% for 110 psig. air compressors. Reduced 
installation and operating costs result. 


Minimum capital investment is realized another 


way. Applications involving high compression ratios 
such as gas recovery and 120 psig. or less air com- 
pressors can be handled in a single case. 
Diaphragm cooling also assures maximum safety 
when compressing oxygen, acetylene, and other dif- 
ficult gases. Internal surfaces are always cool. Dan- 
ger from potential hot spots is highly remote. 

Clark builds a complete line of multi-stage centrifu- 
gal compressors and in many instances a gas turbine 
to drive them. Your nearest Clark representative has 
all the facts. 


CLARK BROS. CO. OLEAN, N. Y. 


One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Centrifugal Compressors 
Gas Turbines 
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EASY OPERATION RIGHT 
FROM THE TRUCK CAB 


Lifting, lowering, dumping the container, 
raising and lowering the stabilizers is done 
with three simple controls conveniently 
grouped in the truck cab. On cab-over- 
engine trucks controls are outside the cab. 


SAFE FOUR-POINT 
CONTAINER SUSPENSION 


Two lifting chain lugs on each side of con- 
tainer are located above container’s center 
of gravity. This Load Lugger safety fea- 
ture prevents the container from flipping 
over completely while being dumped. 


Only LOAD LUGGER 
gives you these 


money-saving and 


safety features 


THE LOAD LUGGER SYSTEM OF MATERIALS 
HANDLING (detachable steel containers handled 
by a Load Lugger equipped truck) offers many new 
Opportunities to reduce the cost of handling ma- 
terials of all kinds. In addition, Load Lugger’s 
simple, rugged design and construction give you 


easier, safer operation, lower maintenance costs, 


bigger pay loads, lower truck investment. 


LOW-MAINTENANCE DESIGN 
AND CONSTRUCTION 


Simple rugged hydraulic hoist mechanism 
has a minimum of moving parts. No com- 
plicated superstructure, rollers or track. 
Load Lugger simplicity means less main- 
tenance, less down-time. 


SAFE DUMPING 


Load Lugger containers are tilt-type, the 
load being dumped from the end of the 
container rather than through the bottom. 
Complete control of the container and load 
is maintained throughout the entire dump- 
ing cycle. The integral container bottom 
also prevents leakage of liquids. 


UNOBSTRUCTED FLAT DECK 


When not handling containers, Load Lugger can 
be used as a flat-bed truck to carry equipment and 
tools, a feature which contributes to Load Lugger’s 
time and money saving versatility. Attachments 
permit handling of machinery, castings, drums, 
heavy crates and similar bulky items. 


LOAD LUGGER, 
BORG-WARNER CORPORATION 


Ingersoll 


NO TRUCK FRAME 
REINFORCING NECESSARY 


Proper weight distribution eliminates ex- 
cessive weight on rear of truck and the 
need for expensive frame reinforcement and 
counterweights which reduce net pay load. 


GREATER LEGAL PAY LOADS 


No sacrifice in total net pay load weight 
as cubic content of container increases. In 
travel position, center of gravity of loaded 
container is ahead of the rear axle of the 
truck. Result is better load distribution and 
ability to carry bigger pay loads without 
violating legal axle load limits. 


Feature for feature, you get more 
for your money when you invest in 
Load Lugger. Let us discuss your 
material handling problem with you 
and recommend the Load Lugger 
which will fit your needs. 


KALAMAZOO DIVISION 


1897 North Pitcher Street, Kalamazoo, Michigan, Telephone Fireside 5-3501 
EXPORT SALES: BORG-WARNER INTERNATIONAL CORPORATION, CHICAGO | 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Rockwood Double Strength FOAM puts out flammable 
liquid fires quicker, at lower cost. Three parts FOAM liquid, 
97 parts water and 900 parts of air create a heat-resistant 


blanket. 





Put out fires fast with Rockwood 
Double Strength FOAM... and do it inexpensively! 


Rockwood Double Strength 
FOAM liquid puts out flammable 
liquid fires quicker at lower cost. 
Tenacious, fire-smothering bubbles 
efficiently sweep fire away, and best 
of all, you pay for only three parts 
per thousand of the actual extin- 
guishing agent. Three parts of 
FOAM liquid combine with 97 parts 
of water and 900 parts of air. The 
water cost is negligible . . . the air is 
free . . . obviously the cost of the 
extinguishing agent must be low. 

If you are using other agents in 
the form of liquids, powders or gases 
you pay for 100% of the extinguish- 
ing agent, against 0.3% for Rock- 


wood Double Strength FOAM .. . 
and shipping and handling costs are 
proportionately higher. With Rock- 
wood Double Strength FOAM you 
buy only the material that binds 
large volumes of air and water into 
an efficient fire extinguishing agent. 
This material is designed to combine 
with nature’s most plentiful ma- 
terials, air and water, to literally 
multiply itself hundreds of times. 

Rockwood Double Strength 
FOAM is economical to use . . . not 
only for actual fire fighting but for 
training better Fire Fighters. 

Send in the coupon below for com- 
plete information. Tested and listed 





by Underwriters’ Laboratories, Inc. 
Distributors in all principal indus- 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

2082 Harlow Street 

Worcester 5, Massachusetts 

Please send me your illustrated 


booklet on Rockwood fire-fighting 
products. 





ROCKWOOD SPRINKLER COMPANY 


Engineers Water . . . to Cut Fire Losses 
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important UOP processes to serve 





UOP Fluid 
Catalytic 
Cracking 





Dehydrogenation 
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| refining business 


Wherever you go, the world over, you'll 
find these UOP processes helping refiners do a better job. 


The names displayed here identify some of the most widely used and best 
known refining and petrochemical processes made available to the entire 
petroleum industry by Universal Oil Products Company. 


But mere process names and techniques do not indicate the full measure 
of their importance to the industry. What really counts is the ability to adapt 
the right processes to each individual refiner’s needs. 


UOP is not just in the business of developing and licensing refining processes. 
That’s only the beginning. The big part of our job is helping the individual 
refiner make use of our modern developments to better his operating and 
economic position by producing a larger volume of high quality products 
from every barrel of crude he processes. 


That’s why UOP refining and petrochemical processes are highly flexible 
in design, in through-put, in product, tailored to the individual refiner’s 
needs. That’s why UOP carefully analyzes the economics of any process in 
relation to individual product and market requirements. 


For more than forty years UOP has followed the policy of making sure that 
its developments are applicable, economically and practically, to their user’s 
needs. Whatever the processing needs Universal will continue to serve the 
oil refining business well. 


UNIVERSAL OIL PRODUCTS COMPANY 


® 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


More Than Forty Years Of Leadership In Petroleum Refining Technology 


*Trademark 
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No embrittlement! Lowest cost! 
ASME Code approved! 


In the subzero operating range . . : 
Specify Alcoa Aluminum equipment and piping 


The flow chart details a tonnage oxygen plant now 
in actual operation where process temperatures aver- 
age below minus 300° F. Notice that virtually all of 
the equipment and process piping are ALCoA® Alumi- 
num. There’s a good reason: aluminum is the lowest 
cost metal able to perform satisfactorily at low 
temperatures. 

At subzero temperatures, ASME code approved 
aluminum alloys suitable for welded construction 
display improved yield and tensile strengths with no 
reduction in ductility or resistance to shock loading 
(see graphs). There is no embrittlement! 

And in these operating temperature ranges, alu- 
minum offers other valuable benefits . . . light weight 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


in| 


... excellent resistance to corrosion . . . great strength 
in alloys . . . high thermal conductivity . . . non- 
magnetic, nonsparking characteristics . . . nontox- 
icity . . . and excellent reflectivity. It is highly work- 
able and lends itself readily to a variety of welding 
or brazing techniques for easy fabrication. 

When you are looking for a low cost answer to the 
many problems of satisfactory equipment and piping 
performance in low temperature operations, it will 
pay you to specify Alcoa Aluminum. ALCOA engineers 
have worked with aluminum in the process indus- 
tries for over 30 years. Use their accumulated knowl- 
edge to help you find satisfactory answers to your 
process equipment problems. Consult the nearby 
ALCOA sales office listed in the Yellow Pages of your 
telephone directory . . . or outline your equipment 
requirements in a letter to ALUMINUM COMPANY OF 
America, 905-G Alcoa Building, Pittsburgh 19, Pa. 





i ALUMINUM 
Ae 


_. 


THIS FREE BOOK is filled with detailed data on the behavior of aluminum in the 
process industries . . . the result of more than 30 years of Alcoa engineering experi- 
ence with aluminum in a variety of applications in nearly every temperature range. 
Use it as your guide to trouble-free, corrosion-free process equipment and piping. 
Write today for Process Industries Applications of Alcoa Aluminum. 
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Minws 17°F OF Pius 75°F 
LOW TEMPERATURE PROPERTIES OF ALCOA ALLOY 5154-0 
Alcoa Aluminum actually increases in strength with no loss in ductility as tempera 


tures drop to minus 320°F and below. Alloy 5154-0, for example, improves 50% in 
tensile strength, over 13% in yield strength and approximately 60% in elongation. 








Minus 320°F Mines 12°F) O°F Pius 75°F Minus 320°F Mines 17°F (O°F Pies 75°F) = Minus 320°F 


LOW PRESSURE 
TOWER 


REBOILER 





PRODUCT 

a a EVAPORATOR 

Photograph shows installation of Alcoa Aluminum equipment and 
piping in oxygen plant detailed in flow diagram. Harp-type heat 


exchangers (left) are dip-brazed assemblies with thousands of fins 
for best heat transfer. 
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AIR EXPANDER 
IMPELLER 








Diagram of first successful low pressure tonnage oxygen plant... designed to 
produce 175 tons of 95% oxygen per day for the manufacture of oxygenated 
chemicals. All of the process piping and most of the equipment are Alcoa Aluminum. 
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Toward Deeper Drilling...More . 


RUGGED MUD CONDITIONERS THAT BENEFIT 
FROM NEW CYANAMID RESIN AND POLYMER 
DEVELOPMENTS 


CYPAN® Drilling Mud Conditioner ...a high 
molecular weight acrylic polymer for depend- 
able water loss control. 


PROVED HIGH-PERFORMANCE CATALYSTS THAT 
ARE PRETESTED IN OPERATING REFINERIES 


Cracking 
AEROCAT® Fluid Cracking Catalysts ...micro- 
spheroidal catalysts, both 18% and 25% alumina 


types, available in several ranges of particle 
size distribution. 


Reforming 


AEROFORM® PHF Platinum Reforming Cat- 
alysts...platinum promoted alumina base 


AEROFORM® MS-1 Fluid Hydroforming Catal- 
ysts...a spray-dried microspheroidal molyb- 
dena-alumina. 


Desulfurization 


ArEro* HDS Catalyst ...an extruded cobalt- 
molybdena for sulfur and nitrogen reduction in 
conjunction with hydrogenation. 


Ammonia and Hydrogen Production 


AERO* Catalyst FM-2 for ammonia synthesis 
reaction. 


AERO* Catalyst HI-3 for water-gas shift 
reaction. 


AERO* Catalyst NR-1 and NR-2 for reforming 
methane, ethane or natural gas. 


STABLE, HARD-WORKING ANTIOXIDANTS AND 
LUBE ADDITIVES THAT GIVE NEW LIFE SPANS 
/ TO FUELS, MOTOR OILS 


AEROLUBE® Lubricating Oil Additives ...ina 
wide formulation range for inhibitor-detergency 
action in all types of crankcase oils. 
AEROLUBE® 93-C ...a concentrated zinc dithio- 
phosphate inhibitor with superior anti-wear 
characteristics. 


AERONOX* Antioxidant 153 and 9010... hindered 
phenol type for oils, greases and fuels. 


AERONOX* MB Methane Base Antioxidant In- 
hibitor ...an antioxidant and metal deactivator 
for special lubricants, 


*Trademark 
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_ Effient Refining... Better Oil Products 


CYANAMID 


teams with the petroleum 
industry wn developing 
better products 


The practical experience of oilmen is part of every 
catalyst, mud conditioner, antioxidant and additive 
offered by Cyanamid. Practical product development 
has stemmed from a working partnership between 
Cyanamid and petroleum engineers — a sound basis 
for re-evaluating established products and testing 
new ones. Result: new and improved products second 
to none in performance. 





Creative research, coupled with volume production, 
exacting quality control and fast, anxious-to-help 
technical service, has featured Cyanamid’s 50 years 
of growth as a chemical manufacturer. This product 
dependability has been serving the petroleum indus- 
try for two decades — and can be working for you 


PRODUCT IMPROVEMENTS ARE 
SPURRED BY CYANAMID’S 
BROAD, CONTINUOUS RESEARCH 


Your product requirements—and 
the problems of the petroleum in- 
dustry —are the concern of many 
skilled, creative laboratory teams 
at the Stamford Research Lab- 
oratories. Basic information is 
obtained by outstanding research 
specialists using a full range of 
modern analytical and testing 
equipment. Actual operating re- 
finery tests are the final stage in 
evaluating all these problem- 
solving products. 


Lo 


CYANANI YD 





AMERICAN CYANAMID COMPANY 
REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 


; in Canada: North American Cyanamid Limited, Toronto and Montreal 
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This Sunday Drive 
REQUIRES A 7-DAY WEEK 


Today’s refineries are working on an around-the-clock 


basis and one of the reasons is the ever increasing de- 


mand for automotive gasoline. With the number of 


vehicles on the road still increasing, many experts 
foresee a 4 percent increase in the sale of gasoline and 
diesel fuel this year. 

Polyrad—a filming amine inhibitor and detergent— 
can help refineries maintain peak production. As a de- 
tergent, Polyrad keeps metal surfaces clean to maintain 


Pine Chemicals Division, Naval Stores Department 


HERCULES POWDER COMPANY 


976 Market St., Wilmington 99, Del. 
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throughput and increase heat transfer. As an inhibitor, 
Polyrad reduces corrosive damage to a minimum; cuts 
down time for maintenance. 

If you are among the few who are not familiar with 
Polyrad, a Hercules representative will be glad to dis- 
cuss how this product can meet your specific require- 
ments. Polyrad is always quickly available from con- 
veniently located stocks throughout the country and 


overseas. 


REFINERS RELY ON 


POLYRAD 


FILMING AMINE INHIBITOR  w:.s 
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Wheaton T-1550 
Water Drain Valve 
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DRAIN VALVES 


























heaton, producer of quality water-drain- 
off valves for many decades, has added to 
its line the new “T” series of water drain valves. 


These new valves have bodies of steel for 
strength and fire protection. They incorporate 
a stainless steel seat that is non-corrosive and 
long lasting. A composition disc in poppet as- 


sures a tight, leak-proof valve that drains dry. 


Let Wheaton precision in drain valves increase 
the efficiency of your storage tanks. Wheaton’s 
65 years’ experience is your assurance of 
dependability. Send for Catalog No. 66, 
which illustrates and describes the complete 
line of Wheaton Tank Fittings. 


WHEATON BRASS WORKS, UNION, N. J. 


Manufacturers of Loading Arm Assemblies, Swing Joints, Loading Valves, Tank Fittings and Truck Tank Equipment 


EMCO LIMITED, LONDON, CANADA 
EMCO BRASS MFG. CO., LIMITED, WESTWOOD, MARGATE, KENT, ENGLAND 


Manufacturing licensees in Germany, Sweden, France, Brazil, Australia 


.» Wheaton 


the best by every standard 


For more data on advertised products, use Readers’ Service Cards, last page. 





NAS 


“WILFLEY 


ACID PUMPS 


Pumping hot corrosive liquids and other hard-to-handle 
solutions is all in the day’s work for 

Wilfley Acid Pumps. Actual production line 

records prove Wilfley creates substantial 

dollar savings in stepped-up, trouble-free 

performance and low cost operation. 

Wilfley Acid Pumps are available with pumping parts of 


the machinable alloys as well as plastic to meet all requirements. 


INDIVIDUAL ENGINEERING ON EVERY APPLICATION ittey Send Pump, 


"Companions in Economical Operation 


Write, wire or phone for complete details. Wiley nig O° 
a 
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Consolidated’s acid recovery process is typical 
of the services this company performs for 
Gulf Southwest Industry—it’s good business 
for all concerned. By means of this service, 
black, corrosive sludge acid is converted from 
a disposal problem into an asset in the form 
of fresh, white, 99% sulphuric. 

Consolidated is the big name in sulphuric 
acid for the Southwest. Five strategically 
located plants supply the petroleum, petro- 
chemical and chemical industries concentrated 
in this area. 

Whether your requirement is for new acid 
or for disposal and recovery of spent acid, 
you'll want to get all the data on point of 
shipment, price and delivery. You'll like doing 
business with Consolidated. 


CONSOLIDATED CHEMICAL INDUSTRIES 


DIVISION OF STAUFFER CHEMICAL COMPANY 


640 Esperson Building e 
Houston 2, Texas New York 17, N. Y. 


380 Madison Avenue 











NOW! A LOWER COST ALL- 


Here is the latest product of Worthington research — the 
new HN line of centrifugal pumps. Designed especially 
for process industry pumping problems, these heavy 

duty pumps can meet all operating conditions up to 850 F 
and 600 psig. 


4 < u 
) on on Ee 7 Versatility. The HN line allows you to choose exactly the 
right pump. There are three models available: the HN 
with end suction; the HNT with top suction; and the 
HNC with integral seal. You have a choice of stock ma- 
New High Temperature Process Pump terials of construction — and for those severe corrosive 
features maximum parts interchangeabil- conditions special alloys can be provided. Stuffing boxes 


ity. For example, you have a choice of are suitable for packing or mechanical seals in full com- 
ae ee ee ee pliance with API specifications 
tion connections. : - 4 2 


The integral seal pump gives you all the advantages 











There's always PUMP NEWS from Worthington 


eo manencmccrssesenattasyet 


a Ne a 


SERVICE PROCESS PUMP 


of mechanical seal operation and features a totally en- 
closed seal housing for safe disposal of leakage vapors. 
Only one size seal is required for all pumps. 

The “built-in” versatility of the HN line gives you 
application flexibility that takes care of changing condi- 
tions and cuts operating costs. 


interchangeability. The entire HN line is built to the same 
basic design, thereby simplifying maintenance proce- 
dure and offering maximum parts interchangeability. 
Only two bearing assemblies are required for thirteen 
sizes of pumps. Pumps on the same bearing assembly use 
identical bearings, shafts, sleeves, and packing or me- 
chanical seals. And end or top suction casings are com- 
pletely interchangeable. 





For more information about the versatile new HN 
pump, or other units in Worthington’s complete line of 
centrifugal pumps, get in touch with your nearest 
Worthington District Office. Or write to Section C-74, 
Worthington Corporation, Harrison, N. J. In Canada: 
Worthington (Canada) 1955, Ltd., Brantford, Ont. 


WORTHINGTON 
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INLY the Type 13A d/p. 
as these Mil 


e Positive Overrange Protection 
up to full 1500 Ib. rating 


Fully Adjustable Ranges 


0-20” to 0-250” HO differential 


e Automatic Internal Damping 


... fast, stable measurement 


e Simplicity. . . easiest, lowest cost 


installation, least maintenance 


Convenient Zero Adjustment 


. external — no need to remove 
weatherproof cover 


Highest Sustained Accuracy 


... even under extreme operating and 
ambient conditions 


With these basic features, plus many 
other technical refinements throughout, 
the new Type 13A d/p Cell* Transmitter 
surpasses all previous records in per- 
formance ... economy .. . convenience. 
For the complete story and a demonstra- 
tion, call your nearest Foxboro repre- 
sentative. Write for new Bulletin 13-11A. 
The Foxboro Company, 747 Neponset 
Ave., Foxboro, Mass., U.S.A. Factories in 
the United States, Canada and England. 

*Reg. U.S. Pat. Off. 


More Foxboro flow transmitters are in use by 
the process industries than all other makes 
combined] 





Gell Flow Transmitter 
design features... 


How It Works... 


An increase in differential pressure across Twin- 
Diaphragm Capsule (A) exerts force to right on 
force bar (B). Elgiloy® diaphragm seal (E) acts 
as fulcrum. Force to left at top of bar (B) causes 
flapper to approach nozzle at (H). Resulting in- 
crease in nozzle pressure is amplified by relay 
(1). This pressure is sent to feedback bellows (G) 
which develops force to counterbalance the differ- 
ential pressure on capsule (A). The 3-15 psi out- 
put signal from relay (1), always precisely pro- 
portional to differential pressure, is transmitted 
to remote recording or controlling instrument. 








Range Wheel is continuously and easily adjustable for 
entire range of 0-20" to 0-250” HO. 


Easy-access screw adjustment permits field “zeroing” 
without removing weatherproof cover. 


Elgiloy® stainless alloy diaphragm seal assures a corro- 
sion-resistant, frictionless, positive pivot point. Instrument 
is constructed in 3 basic units — body, transmitter, and air 
relay block — eliminating all possibility of errors produced 
by piping stresses. 


Silicone-filled Twin-Diaphragm Capsule filters out flow 
disturbances (“noise”) at measurement source ... with- 
out loss of speed of response. Precisely matched surfaces 
of diaphragms and capsule core provide “stops” which 
give positive overrange protection in both directions. 


Rugged forged body, optionally Type 316 S.S. or carbon 
steel, gives greatest strength with least weight .. . ultra- 
compact design permits low cost mounting from flange taps. 


FOXBORO 


Reg 


First in Flow Instrumentation 





Simplest pneumatic controller - 
to use and maintain 


Bristol gives you improved stability of control action 
—but keeps basic simplicity of Series 500 Controllers 


Bristol Series 500 Pneumatic Control- 
lers are the easiest controllers on the 
market to use and maintain—still the 
most dependable and trouble-free. 

The reason? The basic simplicity of 
the operating mechanism. That hasn't 
changed in the years since we intro- 
duced this long-time favorite among 
instrument men. Reason No. 2: they 
are equipped with famous Bristol 
measuring elements, 


Easy calibration 

It’s this foolproof simplicity of the 
control system that makes calibration 
so easy on Series 500 controllers. Only 
one service adjustment is required and 
provided to exactly calibrate the con- 
trol system. The control system can 
be completely disassembled and after 
reassembly (even with replacement of 
parts) can be restored to precise cali- 


BRISTOL’S® SERIES 500 CONTROLLER, shown 
here with four-position transfer station. In- 
ternal station also available. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 


66 


bration with this one adjustment. 

No special tools are required. A 
¥4-inch wrench is all that’s needed. 

The 500’s completely interchange- 
able parts, accurately designed and 
manufactured to extremely close tol- 
erances, make possible this built-in 
calibration. 


And check these features: 
Improved control stability—ad- 
vanced automatic control techniques 
have been applied by Bristol engi- 
neers to improve stability of control 
action in the new Series 500W Con- 
trollers. 


Wide-band models offer choice of 
% to 400% proportional band with 
simple band shift. 


True zero derivative setting —exclu- 
sive with Bristol. 


Reset action stops in reset models— 
again a Bristol exclusive—prevent loss 
of control due to prolonged deviation 
from set point. 


Four-position internal transfer sta- 
tion with automatic, manual, test, and 
service positions, plus pressure-match- 
ing button and manual pressure regu- 
lator, for maximum convenience in 
process control. 


Complete data available 


Write today for engineering data on 
Bristol's Series 500 controllers for your 
critical control problems. They’re avail- 
able for automatic control of tempera- 
ture, pressure, vacuum, draft, absolute 
pressure, liquid level, humidity, pH value, 
electrical measurements, and mechani- 
cal motion. The Bristol Company, 111 
Bristol Road, Waterbury 20, Conn. 


IN PRO 


For more data on advertised products, use Readers’ Service Cards, last page. 


FOUR-POSITION INTERNAL TRANSFER STATION 
shown here in interior view of Series 500 
Controller. Permits remote manual control, 
testing and servicing without disconnecting 
instrument. 





YOU CAN GET THESE 
CONTROL MODES: 
. Fixed narrow band (on-off) 


. Proportional band—'2 to 100% and '2 
to 30%. 

. Reset with wide band—rates 0.1 to 10 or 
1 to 300 repeats per minute. Proportional 
band 12 to 400%. 

. Derivative (rate)—'2 to 100% propor- 
tional band. Derivative time 0.2 to 20 
min., plus zero derivative setting. 

. Reset plus derivative—proportional band 
and reset rate as in “‘reset’’ above. Deriv- 
ative time as in “derivative” above. 


YOU CAN HANDLE THESE 
CONTROL PROBLEMS: 
. Cascaded control 2. Selective control 3. 
Ratio control 4. Time-program control 5. 


Pneumatic transmission. 
6.55 











TRAIL-BLAZERS 


CESS AUTOMATION 
INSTRUMENTS 
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Tuffy’ Slings Give Steel Mill 
Twice the Service of Ordinary Slings 


“We are getting twice the service 
life from our 114-inch Tuffy Slings 
as we did from 6x37 type slings.” 


This testimonial from a giant steel 
corporation says more for the qual- 
ity and dependability of Tuffy 
Slings than we could tell you in any 
other way! 


The secret of Tuffy’s longer life is 
Tuffy’s exclusive, patented, braided 
construction. This machine-braided 
fabric combines super strength 
with extra flexibility. 





It’s Almost Impossible to 
Kink a Tuffy Sling. Try It! 


Even if you succeed in kinking a 
Tuffy Sling with the help of a vise, 
you can straighten it out with no 
material damage to the fabric. 
Tuffy’s resistance to knotting, 
kinking and looping is just one rea- 
son why Tuffy Slings can give you 
double the service of ordinary 
slings. Now let’s take a look at the 
Tuffy ferrule: 





Tuffy Pressed-On Ferrule 
Gives 100% of Fabric Strength 


Applied under tremendous pres- 
sure, the steel ferrule literally 
flows into every space between the 
wires and strands. The friction 
force created gives the eye splice 
full strength of the sling fabric. 


Your Tuffy Distributor is 
Stocked to Meet Your Needs 


He’s ready with your Tuffy Slings 
and Union Wire Rope needs. Get in 
touch with him now! 










Get Your FREE 
Tuffy Sling 
Handbook 


; <a ‘ 
©-@ Pp 
Gives full data on Tuffy Sling types, union @ ire Kone cor e 


dimensions, weights and rated loads. Plus 


HOT and HEAVY — this huge ladle is “handled with care” by a 1%” 
Tuffy Sling and two 1s” Tuffy Hoist Lines. The load is 125 tons of 
molten steel being poured into the furnace. 



















a complete rigger’s manual and engi- Specialists in high-carbon wire, wire rope, braided 

neer’s notebook on wire rope construc- wire fabric, and stress-relieved wire and strand. (4) 
tions and specifications. Write for copy : . _ 
now! 2284 Manchester Avenue Kansas City 26, Missouri 
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THIS “ACT”? COSTS *10.00 AN HOUR 
... AND IT’S NO COMEDY! 


Maintenance costs today make ordinary bronze valves an expensive 
gamble. Such valves with renewable composition seats and discs require 
frequent maintenance — piping systems out of service — unnecessary 
labor. And, the cost of a new disc is only the beginning! 


You can eliminate both the expense and the problem. Use Hancock 
Bronze Valves with superhard “500 Brinell” stainless steel seats and 


discs. They last throughout the life of the valve — won’t wire-draw, steam- 
cut or gall. 


Be sure of highest efficiency and lowest maintenance. Specify Hancock 
Bronze Valves! Sizes range from 4” through 2” in globe and angle types, 
with screwed ends — for all pressures up to 300 psi at 550° F. 


PHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for complete information about 
Hancock Bronze Valves. He is always ready to give you quick service. 


When Hancocks go in, valve costs go down 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. ‘“SHAW-BOX” 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


“4 
eve: | 
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Experience gained while working on the nation’s first and fore- 

most nuclear projects has equipped Stone & Webster Engineering 

Corporation to meet the challenges of the Atomic Age. 

Among the newest projects now being designed and built by 
Stone & Webster, in partnership with Westinghouse Electric Corporation, is the 134,000 kw Yankee Atomic 
Power Project at Rowe, Massachusetts — a plant which will bring to New England its first source of electric 
power from atomic energy. - 
Write or call us for information as to how our experience can be of assistance to you 

/ 


A SUBSIDIARY of STONE & WEBSTER, INC. 
New York + Boston * Chicago + Pittsburgh + Houston + San Francisco + Los Angeles + Seattle - Toronto 





WAGNER TRANSFORMERS... 





-THE CHOICE OF 


LEADERS IN INDUSTRY 


Wagner Sealed Dry-Type Transformers can 


serve under the most adverse conditions 


Impervious to DUST, LINT, HUMIDITY, 
HIGH AMBIENT TEMPERATURES, 
FLOODING—no need for vaults or barriers 


Here’s a unit substation transformer that you can 
safely install in any load center—any place—no 
matter how tough the operating condition. 

Wagner Sealed Dry-Type Transformers are her- 
metically sealed in a welded steel case to provide 
positive protection from contamination, fire and 
explosion hazards. 

Class H insulation is used throughout the trans- 
former. Core and coils are impregnated with silicone 
varnish and are sealed in the case which contains 
inert-dry-nitrogen under pressure to prolong insula- 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


tion life. Maintenance is reduced to periodic check- 
ing of bushings case and gas pressure. 

Available in ratings from 300 to 2000 kva, 5 or 15 
KV high voltage, 480 volts low voltage. For com- 
plete information on these sealed dry-type trans- 
formers, write for Bulletin TU-214 or call the 
Wagner branch office near you. 





to save you money 


Wagner Nitrogen-Filled Dry- 
Type Transformers save you 
individual job engineering time 
and cost. That's because they 
are PRE-DESIGNED in standard 
ratings coordinated with the 
specifications of unit substation 
switchgear builders. These 
standard designs assure 
quicker delivery of the correct 
transformer for your load 
center installation. 








Wagner Electric @rporation 


6458 Plymouth Ave., St. Louis 14, Mo., U.S. A. 








ELECTRIC MOTORS + TRANSFORMERS «+ INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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advantages of the 
TRETOLITE 
DESALTING SYSTEM 


* Proved Performer. 
Used to purify 1% million barrels every day. 


* 95 to 100% Salt Removal. 


* Average Chemical Cost of 1.3 mills 
per Desalted Barrel. 


* Automatic Operation. 


Tretolite desalting, the first all-chemical desalt- 
ing process, is now available to you in a choice of 
plans, one of which is certain to fit into your operation 
and financial policies: 


meet Standard Proposal 


The Tretolite Company furnishes a list of the equip- 
ment required, instructions for installation and, working 
drawings, designed to tie in with the flow stream in the 
customer’s refinery. Data on the rate of Tretolite injection 
for optimum desalting results, operating instructions, 
temperatures, pressures and water requirements are also 
included. Tretolite Refinery Service Engineers check con- 
struction procedure to insure that installation is accord- 
ing to specifications; they also assist with start-up and 
make periodic visits after the unit is in regular operation. 


me Outright Purchase 


The Tretolite Company ships the desalting plant 
equipment to the refinery. Erection is then carried on by 
refinery personnel or by an erector of the customer's 
choice. Inspections during construction, start-up assist- 
ance, and periodic inspections are provided by the Treto- 
lite Refinery Service staff as in plan No. 1. When the 
desalting plant is ready to go on stream, Tretolite Refinery 
Service Engineers supervise an acceptance test run to 
meet the guarantee of minimum chemical requirements 
and salt removal efficiency as set forth in the contract. 


mm} Rental with Option to Purchase 


The rental plan is similar in all general respects 
as to instructions, supervision and materials furnished in 
plans No. 1 and No. 2. After acceptance requirements 
have been fulfilled, the pre-determined annual rental fee 
is payable according to the payment option selected by 
the customer. 

After the plant has been operated for three years 
on the rental basis, the customer has the option of purchas- 
ing the equipment for a pre-determined price. (This price 


is reduced after each year’s rental.) After a unit has been T a EF T 0 L | T FE C 0 aa e A a | 
used on a rental basis for seven years, the annual rental 


fee is reduced about 50%. 


ee ee 


For additional information, 


lai ASK THE MAN IN THE RED CAR 


Your Tretolite Refinery Service Engi- 
neer will gladly give you complete Chemicals and Services for the Petroleum Industry 
information on the various ways 
of sequiring Tretelite Desalting DESALTING * DEMULSIFYING © CORROSION INHIBITING 
equipment, as well as operat- SCALE PREVENTION ® FUEL OJL ADDITIVES 
py ae Sue Semmes Sete en WATER DE-OILING * METAL DEACTIVATORS 


TD-57-3 plants currently in service. 
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Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 

0 U £ 2 [ straight gas or combination gas-oil — we utilize the energy 

of the fuel under pressure to drive the burner fan and deliver 

air in the proper proportion to the fuel flow. This exclusive 

“pinwheel action” mechanically mixes fuel and air in 

M O R K exactly the right proportions for truly radiant, non-luminous 


heat. 


A P A I The result is uniform temperature everywhere in the com- 
bustion chamber — no drifting “‘hot spots’” — and com- 


plete combustion under all conditions. That’s why you can 
release more heat into your present furnace — why in new 


o 
lod} f h a installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
Eq if hf] /| xX and New Installations 

FANMIX can easily be operated with your present fur- 
¢ nace and stack, requiring only minor changes in other equip- 
B YU ivi ff) E. ee : ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 
creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 

installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
quirements, providing complete 
control over heat pattern and com- 
bustion . . . Learn more about how 
“pinwheel action” can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER. 
Other Coppus ‘“‘Blue Ribbon”’ 
Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI- 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS. 


888888 eR ee eee a 


COPPUS ENGINEERING CORPORATION 
420 Park Avenue, Worcester 2, Mass. 


Please send Bulletin 410-6 to: 
Name .. 


ANOTHER 


cOPPUS 


“BLUE RIBBON’ iehatet 


Company......... 
Address 


City.... aia Oh tes ..... Zone State........ 


rr) tt tt tt 
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Why 62 NEW TW COOLING — 


for STEAM CONDENSING and 


with heat loads from 





Steam Condensing Cycle 
10 Central Station Units 
8 Industrial Plants 


Process Cooling Cycle 
13 Petroleum Refineries 
10 Chemical Plants 

5 Steel Mills 
3 A.E.C. Plants 
9 Miscellaneous 











FEATURES IN BRIEF 


Water-Mizer Drift Eliminators engineered 
for maximum efficiency — hold drift losses well 
below recommended minimum values. 


Full Cone Spray Nozzles provide maximum dispersion 
with exceptionally low pressure drop. 


Double Diamond Fill Racks designed to expose maximum 
water surface to counter-flowing air stream. 


Rugged Redwood Framing forms completely independent structure 
with all stresses transmitted directly to tower foundation. 


Simple, Straight-Line Bracing relieves structural members of horizontal shear 
stresses. 


Ventilated, Double-Wall Redwood Casing keeps outside dry — minimizes wood 
deterioration. 


Self-Leveling Interior Posts compensate for irregularities in floor and require 
no piers or anchors. 
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~ TOWERS have been specified 


PROCESS COOLING CYCLES 
25,000,000 to 1,050,000,000 btu/hr 





S ince the recent introduction of the 
new Foster Wheeler Induced Draft 
Cooling Tower, 62 units have been 
sold in eighteen States and nine for- 
eign countries. Ranging in cooling 
capacity from 25 million btu/hr to 1 
billion 50 million btu/hr, these towers 
cover a wide range of climatic condi- 
tions and geographical locations. 


Why were Foster Wheeler cooling 
towers specified for so*many new in- 
stallations? Part of the answer is 
given in the list of FW features at the 
left — features that contribute to high 
cooling efficiency, low drift losses, 
easier installation and exceptionally 
low maintenance year after year. 


For the complete story, send for 
your free copy of the new, 32-page 
Cooling Tower Bulletin, CT-57-1, 
shown at left. Foster Wheeler 
Corporation, 165 Broadway, New 


York 6, N.Y. 














FOSTER WHEELER 


NEW YORK * LONDON « PARIS «+ ST. CATHARINES, ONT. 
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For Hydrodesulfurization 


HARSHAW 
COBALT MOLYBDATE 
CATALYST 


% 223 regeneration cycles without loss in 
activity —a typical performance given by Harshaw 
Cobalt Molybdate Catalyst, accomplished while 
treating one of the most difficult charge stocks. 


% Recording less than 1.0¢/bbl. accumulated 
costs-——with no indicated loss of activity, Harshaw 
CO-MO has been full scale tested the longest of 


any hydrodesulfurization catalyst. 
Unifining Unit, Union Oil Company of California refinery, 
Oleum, California uses Harshaw Cobalt Molybdate 
Catalyst. 


Hydrogen 
Make-Up 


Feed-Product 
Exchanger 


\ 
Charge Heater 


Since you know the critical ingredient of any catalytic genation. We shall be happy to point out the many 
hydrogenation reaction is the catalyst, the above facts specific advantages that come with using Harshaw 
should prompt you to acquire complete details on this Cobalt Molybdate Catalyst and discuss any specific 
premium commodity in the field of catalytic hydro- application you may be considering. 


Feel free to contact your nearest Harshaw office 


Chicago 
Cincinnati 


THE HARSH AW Cleveland 


Detroit 


Cc a | | =I ™M i Cc ya & Cc @) . ‘ae ee 


Houston 
Los Angeles 
Philadelphia 
Pittsburgh 


1945 E. 97th Street + Cleveland 6, Ohio 
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RELATIVE COST OF PIPING MATERIALS 


Carbon Steel Schedule 40 


1.0 


ad 
> 


Aluminum Schedule 40 
SS 304 Schedule 5 

SS 304 Schedule 10 
SS 304 Schedule 40 
SS 347 Schedule 40 
SS 316 Schedule 40 
Monel Schedule 40 
Nickel Schedule 10 
Nickel Schedule 40 


| 





THESE ARE THE REASONS: 


¢ Aluminum costs less to buy. 


¢ Aluminum costs less to install because of 
light weight and weldability. 
Aluminum resists corrosive effect of hy- 
drogen peroxide, nitrogen solutions, many 
acids, alcohols, foods, sweet and sour 
crudes, raw or refined gases, kerosene, 
gasoline, napthas, and many other process 
liquids. 
Aluminum is non-sparking fer greater 
safety to plant and personnel. 
Aluminum requires little maintenance — 
has longer life. 


Write for this important literature: 
“Corrosion Keys for Aluminum” and 
‘Aluminum Process Pipe”. 





For more information on how you can save 
with Reynolds Aluminum Process Pipe, call 
the Reynolds office listed under “‘Aluminum”’ 
in classified telephone directories, or write 
Reynolds Metals Company, P.O. Box 1800- 
CT, Louisville 1, Kentucky. 

International Division, 19 East 47th Street, 
New York, 17, N.Y. 


The Finest Products 
Made with Aluminum 


\_ REYNOLDS 2 ALUMINUM 


See “CIRCUS BOY”, 
Reynolds exciting 
dramatic series, 
Sundays, NBC-TV 
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Lock-up system using Type 164A to close air circuit to diaphragm 
of main valve in case of plant air failure. Main valve will be 


held in position at time of supply pressure failure. 


TYPE 1G4A 
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245 -190 LBS MIN La 


Pressure reduction normally handled by 4100UR Wizard. If 
inlet pressure to main valve falls below a predetermined amount 
Type 4101U snap-acting Wizard bleeds pressure off Type 164A 
swifthing valve causing 3-way valve to change position so as to 
close control line pressure and bleed main valve diaphragm 
pressure to atmosphere. Main valve will stay closed until inlet 


oletS101¢ Mt Mia -tifeld-toM lolol -ttla-leMelilelt iat 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID- LEVEL CONTROL 





SMALL 

COMPACT t 
SELF Side view of Type 164 
CONTAINED Showing '4"’ Contro! Line 


Connection Contro 
Chamber is seporote from 
body chamber 


SIZES “%" or 2” 


PRESSURE CHANGE 


eee ON DIAPHRAGM FOR 


RANGES PSI FULL VALVE STROKE. PS! 
3 to 15 2 
5 to 20 2", 
5 to 35 4 

30 to 60 53s 


MATERIALS 


Zinc die cast body and spring case 
composition diaphragm and valve disc 





WALWORTH 


S| iron body gate valves 


duces fluid turbulence to a 
practical minimum. 





with screwed or flanged ends 





Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 





For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET NEW YORK 17, N. Y. 
Brass Liner on Glands assures 


greater resistance to corrosion 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
and scoring. 





Pca 
oy vs 
eo 


T-head Disc-to-Stem connection Bronze Back-Seat Bushings in Solid Web Type Disc in O Hinged Gland Eye-Bolts on 
on OS&Y types provides bonnets of OS&Y valves. valves for greater strength OS&Y valves permit faster: 
stronger connection, prevents longer service. easier repacking under full 
loosening of disc by corrosion. pressure. 
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pipe insulati 


, UNIBESTOS 


= Le hae fom P—i oT o hae oe 


See how you save [ 


INVENTORIES SIMPLIFIED—only one type of 
insulation to stock. 


EASIEST TO APPLY-—standard methods, regular’ 
tools; cuts quickly without shattering or end-break- 
age. Refractory-coated smooth surface. 


RESISTS IMPACT —virtually impervious to shock 
and vibration. Built to stay strong indefinitely. 


WITHSTANDS MOISTURE, FUMES—insulating 
capacity is unchanged by long exposure to various 
chemical fumes. Submerged in water for weeks, it 
dries good as new. 


POSITIVE HEAT-LOSS PROTECTION — No 
shrinkage; calcination and dehydration practically 
eliminated. 


LOW THERMAL CONDUCTIVITY—means high 
insulating efficiency. 


HEAT-TIGHT JOINTS—the fibrous nature of Uni- 
bestos leads to interlacing between sections for 
effective heat-sealing of joints. 


SINGLE-LAYER APPLICATION-—tests prove less 
heat loss with single-layer UNIBESTOS than with 
other double-layer insulations. 





HOW THICK SHOULD PIPE INSULATION BE? 


Ask for UNARCO'S free 40-page Booklet F76-312 with exclusive 
“J” Factor Tables for easy, scientific thickness selection ac- 
cording to cost of fuel, hours of operation, life expectancy of 
installation, pipe size, temperature, and cost of insulating. 


For more data on advertised products, use Readers’ Service Cards, last page. 


| 
On 
for every temperature from 


There's nothing like UNIBESTOS 
If you're not using UNIBESTOs now, it’s time to take 
a new look at pipe insulation. Costs come down all 
along the line with this all-purpose, long-lasting 
protection. 

UnibeEsTos is quickly adapted for flanges, valves, 
fittings—needs no canvas cover, no additional pro- 
tection within buildings. Shrinkage is negligible, 
even at 1200°, and it may be removed and re-used 
time after time without damage or loss of efficiency. 

Long the world’s largest selling high-temperature 
pipe insulation, today’s UNisesros is the one all- 
temperature pipe insulation. It costs no more, and 
only one insulation need be stocked on the job. 

Small and thin or big and thick, sizes to 44” O.D. 
Made from long-fibered Amosite asbestos. UNIBEsTOS 
assures outstanding economy, whatever the service 
or temperature. 


UNION ASBESTOS AND RUBBER COMPANY 
1111 West Perry Street, Bloomington, Illinois 
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Modern refinery 
processes use 


DE LAVAL 


Rel be liaticy-\e 
COMPRESSORS 
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DE LAVAL STEAM TURBINE COMPANY + TRENTON 2, NEW JERSEY 





DE LAVAL Centrifugal Compressor [ 


- 


handies 83,000 cfm 


of air at A 


i 











r 


t Ashland Oil & Refining Company 


This De Laval turbine-driven main air blower handles 
83,000 cfm at 47.4 psia in the UOP Fluid Catalytic 
Cracking Unit at the Ashland Oil & Refining Company 
plant in Ashland, Kentucky. Built by Procon, Incorpo- 
rated, the cat cracking unit processes 22,000 barrels 
per day. 

The compressor is driven by a 10,200 hp De Laval 
extraction turbine designed for 440 psi, operating at 
700F with 144” hg. vacuum. It extracts 150,000 pounds 
per hour at 155 psig. 

As proof of the dependability of De Laval design and 
manufacture, another De Laval turbine-driven main air 
blower, which will deliver 110,000 cfm, is on order for 
a new UOP Fluid Catalytic Cracking Unit. The proc- 
essing unit is currently being constructed for a leading 
Midwest refinery. 


Available tor every refinery process 


Whether you need to handle light or heavy gases at 
high or low pressures in catalytic cracking, reforming, 
alkylation, coking or any similar service, it pays to 
look to De Laval. Rugged De Laval centrifugal com- 
pressors perform dependably in heavy-duty continuous 
operation. De Laval has more than 40 years of expe- 
rience in solving gas compression problems. 


Send for De Laval Bulletin 0504. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
81] Nottingham Way, Trenton 2, New Jersey 
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WITH NODULAR IRON CYLINDERS 
DESIGNED FOR 2000 PSI! SERVICE... 


These Covper-Besseue: nodular iron cylinders 
are designed fur 2000 psi working pressure. Two- 
volume design permits 19 stages of unloading per * 
compressor. 


COOPER-BESSEMER ADDS “NEW LIFE’’ 


TO OLD COMPRESSORS 


At the Rockport and Ripley compressor stations of 

United Fuel Gas, Charleston, West Virginia . . . nodular iron 

cylinders have ‘‘up dated” 25 to 30 year old Cooper-Bessemer twin- 
tandem horizontal compressors. 

These new Cooper-Bessemer nodular iron cylinders 

provide greatly increased flexibility while keeping the units at full capacity 

over a wide range of pressure conditions. Gas to storage is handled at 

620 to 685 psi suction and 1000 to 1800 psi discharge. Delivery 

from storage is at 300 to 700 suction and 800 to 950 discharge. 
If you are open to ideas on cutting costs and 
improving the efficiencies of your older compressor installations, 
be sure to check with Cooper-Bessemer. 
BRANCH OFFICES: Grove City + New York + Chicago 
Washington « San Francisco + Los Angeles + Houston + Dallas 


Odessa + Pampa « Greggton + Seattle + Tulsa + St. Louis 
Kansas City *» Minneapolis * New Orleans + Shreveport + Casper 


SUBSIDIARIES: Cooper-Bessemer of Canada, Limited .. . 
Edmonton « Calgary + Halifax. 

Cooper-Bessemer International Corporation ... New York 
Chacao + Havana + Mexico City. 


Z : Sa 
or a : 


GENERAL OFFICES: MOUNT VERNON, OHIO 


Cooper-Bessemer Type-22 engines in the United Fuel 
Gas Company's Ripley, West Virginia station. 


ENGINES: GAS - DIESEL - GAS-DIESEL COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, ENGINE ORF MOTOR DaIvEen 














Auto-Pneumatic 
PULSAFEEDER 
CONTROLLED-VOLUME PUMPING 
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ELLIOTT Compan 


Crocker-Wheeler Division « JEANNETTE, PENNSYLVANIA 


le 


Send for new bulletin PB 6000-8, 
describing the remarkable Elliott 
Sealedpower C-W Chemical Motors. 





against corrosion 





new ELLIOTT C-W 
sealedpower chemical motor 


Thoroughly protected against corrosive vapors, gases and moisture, the 
new Elliott C-W totally-enclosed Chemical Motors are designed to serve 
dependably under conditions that would incapacitate other motors. Every 
vulnerable point has been sealed or armored. The frame brackets, fan 
cowl and conduit box are corrosion-resistant cast iron. The external fan 
is made of either cast bronze or cast aluminum (choice depending upon 
service conditions), with a split hub, keyed to the shaft. The windings 
are given special chemical-resisting treatment with siliconized varnish, 
providing a tough surface that resists acids, alkalies and moisture. A 
rotating slinger on the motor shaft effectively prevents the entrance of 
moisture and foreign matter. Leads are sealed by tightly-packed grom- 
mets. Nameplate is Monel and external hardware is heavily plated. 





W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


(PATENTED) 


PIPING FABRICATORS AND CONTRACTORS 
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survey of 94 


installations reveals 
multiple benefits of (dat delellhe 


CO DESALTING can do for YOU 


TOPPING UNIT BENEFITS: CRACKING UNIT BENEFITS: GENERAL BENEFITS: 


Higher charge rates 1. Longer runs - Higher octane values on gasoline 
. Reduced ammonia consumption 

. Fewer tube replacements . Improved kerosine color 

. Cleaner fuel oil 

. Less ash in coke 

. Improved fractionation in tower 

Higher temperature to tower Less reduced crude furnace . Disposal of slop oil by blending 

Less heat exchanger plugging coking with desalter charge . 

. Disposal of tank bottoms in same 
way 

. Scheduled Shutdowns . Emergency water trap during tank 
switches, insuring uniform charge to 
crude unit 

. On-schedule operation of refinery, 
more efficient use of personnel 


ee mee td 
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Longer runs 2 


Increased service factor 


Higher temperatures from 
Less corrosion in topping unit furnace 


Less crude furnace plugging Scheduled Shutdowns 


Ww ONOWwh wn = 


- Improved charge stocks for 
catalytic cracking 


not mere opinion... 
but OPERATING FACTS 


These listed benefits are not mere manu- 
facturer’s opinions. They are the careful 
tabulation of pencil-and-pad information 
obtained by personal interviews out in the 
field—with refinery operating personnel 
who actually work with Petreco Electric De- 
salters every day. Specific operating data 
were also gathered as substantial proof of 
these installation advantages. 


If you'd like to see these 
operation facts, and find out 
more about the PETRECO 
DESALTING PROCESS, 
write for illustrated 

bulletin. 


PETRE<S 


A DIVISION OF PETROLITE CORPORATION 
3202 S. Wayside Drive, Houston 1, Texas *« 1390 East Burnett St.,lLong Beach 7, California 
Specialized Electric Petroleum Treating 


DESALTING « DEHYDRATING « CAUSTIC WASHING « ACID TREATING » DOCTOR TREATING »* SWEETENING * NAPHTHENIC ACID REMOVAL « SEDIMENT REMOVAL 
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NO WAITING 


you get ESCO Cast Stainless 
WELDING FITTINGS in a hurry 
from CONVENIENT WAREHOUSE STOCKS 


Size or alloy, it makes no differ- 
ence. There’s a convenient ware- 
house stock of schedule 40 
ESCO Welding Fittings nearby 
to fill your needs. Sizes from Ye” 
to 12” in ESCO alloys 45 (Type 
316), 40 (Type 304), 20* and 
Hastelloy B and C.** These fit- 
tings are properly proportioned 
and finished to assure accurate 
alignment for sound welds. 

Spuncast® pipe in identical 
alloys and special cast fittings to 
your specifications can be sup- 
plied without delay. 


See your ESCO dealer. 
Ask for ESCO Catalog No. 156. 


i> ELECTRIC STEEL 
FOUNDRY COMPANY 
2164 N. W. 25TH AVE. « PORTLAND 10, OREGON 


MFG PLANTS AT PORTLAND, ORE. AND DANVILLE, ILL. 
Offices in Most Principal Cities 
*Duriron Licensee ESCO INTERNATIONAL, NEW YORK, N. Y. 
**Haynes Stellite Licensee IN CANADA ESCO LIMITED 
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There’s a TERRY wheel turbine to meet your specific needs! 


SOLID-WHEEL DURABILITY 
COMES IN ALL SIZES... 


Terry wheel turbine 
with cover removed to 
show the solid wheel. 
There are no separate 
parts to loosen or 
work out. Blade clear- 
ances are generous. 


1957—PETROLEUM REFINER 
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up to 2000 HP 


Wherever you need dependable turbine 
drive up to 2000 HP—and strength and 
durability are major factors — Terry solid- 
wheel turbines are specifically equipped 
for the job. For, within their simple, 
sturdy casing is a rugged one-piece wheel. 

You choose from a broad selection of 
sizes for all mechanical drive applications 
—with each Terry wheel turbine accurately 
proportioned to fit the operating condi- 
tions. From the smallest to the largest, 
these rugged turbines have: 


@ Solid one-piece wheel. 
Large radial and axial clearances. 


Double rim protected blading. 


Individual nozzle control. 


Dependable and durable governor. 


@ Heavy dust-proof bearing and governor 
housing. 

@ Independent overspeed trip with sepa- 
rate valve. 

@ Sturdy casing design. 


@ Strong and easily inspected steam 
strainer. 

@ Truly accessible construction, which 
makes inspection of the interior parts a 
simple matter. 


For full details, send for a copy of bulletin $-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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British Petroleum Co., Ltd. Magnolia Petroleum Co. Socony Mobil OilCo., Inc. The Atlantic Re- 
Chinese Petroleum Corp. Sun Oil Company fining Company 


: Pontiac Eastern Corp. . 
Commonwealth Oil Texas Butadiene & = SETS 


swuipany 


Refining Co., Inc. Shell Oil Co. Chemical Corp. 


Battery of four effluent refrigerated 
Stratco horizontal contactors at the 
Texas Butadiene and Chemical plant, 
Channelview, Texas. 


23 Effluent Refrigerated Contactors in Service..18 Under Construction 


(In addition to 139 contactors furnished for alkylation service 
prior to effluent refrigeration development.) 


HERE IS WHY —— 


This process, using Stratco effluent refrig- 

eration and the new horizontal Stratco 

contactor, produces high quality alkylate 

with ‘unusually low investment and plant 

operating costs. Inquiries invited. 
Representatives 


D. D. Foster Co., Pittsburg Rawson & Co., Houston “Licensed by Stratford Engineering 


Lester Oberholtz, Los Angeles F. J. McConnell Co., N. Y. Corporation. We cooperate with 
your. contractor in plant design. 
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CATALYTIC 
CRACKING 


Simplicity of design, ease of operation and low 
operating and investment costs characterize this 
high temperature, low-pressure process. 
Converting distillate oils into high octane gasoline, and 
the reduction of overall refinery fuel oil production 
are the primary objectives of Fluid Catalytic Cracking. 
By using the fluid technique to circulate the catalyst, a wide 
variey of stocks of all types of crudes may be charged, including 
naptha, kerosene, light gas oils, wax distillates, atmospheric and 
vacuum gas oils, and distillates from vis-breaking and coking. 
Western Heat Exchangers—from initial rating to final fabrication—are 
also characterized by simplicity of design, efficient performance and 
low-cost installation and maintenance. Let Western carry this 


important side of your processing problem. 


recs Hig se 2 Oa ; Fee) ae 


The Gcunpnanne be Winans i i . re ay aster (sien 

h talyt ‘. : 

cuckine maniacs 0 whee. a HEAT EXCHANGERS 
sally acknowledged. i 


Use Western's experience to A WESTERN SUPPLY COMPANY 
aaa P.O. Box 1888 - Tulsa,Oklahome 


. 
. 
. 








Sun Ship has furnished equipment for many major oil companies in America 


Of essential importance to American welfare is the free, 
expanding progress of the Oil Industry. Tankers for many 
of the oil companies have been built in the Sun Ship 
Yard. Also, refining equipment repairs and replacements 
have been furnished for the major oil companies. 


In addition, Sun builds special machinery and fabricated 
steel products for a variety of other industries whose 
problems have been a welcome challenge—readily 
accepted—easily solved. Call or write our Sales Engi- 
neering Department about your plans—or problems. 
Immediate, courteous attention is assured. 


Sun 


SHIPBUILDING & DRY DOCK COMPANY 


ON ELAWARE (SINCE 1916) CHESTER, PA 
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NEW Solvay Chemicals Book 


for management-research-production/ 


July, 1957—PeETROLEUM REFINER 


Here is the latest edition of Sotvay’s Products Book, which contains 

up-to-the-minute information on Sotvay’s entire line of chemicals and 

chemical products. This book includes a description of the individual 

products, their varied forms, basic physical and chemical properties and 
packaging, along with a listing of fundamental uses. 

Management, research and production men who would like to 

have a copy of this valuable reference guide to the 

So.vay® line may obtain one by filling out 

the coupon below or by writing 

to Dept. PB-1 at the 

address shown. 


| aieal PROCESS DIVISION 


X 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, NM. Y. 


Please send me without cost your new 
edition of “SOLVAY PRODUCTS.” 














State 
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Such helpful information as this is con- 
tained in a new booklet (TP54) which we 
have prepared to describe the physical and 
chemical data on Tower Packings. It is 
free on request to chemical engineers, 
engineering students and colleges. 


Write for it today. Address Dept. CE-857 
The U. S. Stoneware Co., Akron 9, Ohio 


For more data on advertised products, use Readers’ Service Cards, last page. 





What is the 
largest recommended 
diameter for a 
packed tower? 


What's the proper 


ratio of packing 
size to 


om \ 


SS = 


Wi 


eee 





Height of 
packing above 
support 
plate? 





Nie\ 





Data also includes sizes, surface area, 
number per cubic foot, percentage of free 
gas space, etc., on Raschig Rings (ceramic, 
metal and carbon), Intalox Saddle Pack- 
ing, Berl Saddles, Lessing Rings, Cross- 
Partition Rings, Spiral Rings, and Metallic 
Pall Rings. 


U. S. STONEWARE 


AKRON 9, OHIO 
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column diameter? 


Here at CHEMICO, we believe that the best 
evidence of a satisfied customer is a repeat 
order. That’s one reason why we are so 
pleased to report that National Lead Com- 
pany has signed its fifteenth contract for 
facilities for the production of sulfuric acid. 
We are proud to have played such an im- 
portant part in this client’s impressive ex- 
pansion during the last quarter of a century. 


HO 


eas 
cmon 


pe gs 8 


4 


The same service and engineering know- 
how which led to fifteen contracts from 
National Lead Company is available to all 
CHEMICO clients. Whether you are con- 
sidering the expansion of present facilities, or 
the building of new facilities, CHEMICO’s 
design, engineering and construction serv- 
ices assure you of economy and efficiency at 
every stage of your project. 


ees 


i ie entail 


If you are interested in producing Acety- 
lene, Urea, Methanol, Ammonia, Sulfuric 
Acid or almost any other industrial chem- 
ical, CHEMICO’s continuing experience in 
these fields can save you time and money. 


Check with CHEMICO before you decide. 
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Wrong Place to Cut Costs 
of a New Process Plant 


When building a new process plant, engineering is the easiest 
place to cut investment costs. But it’s the wrong place! The 
saving of a few hundred hours of engineering, or trying to buy 





engineering at a price, can cost thousands of extra hours 
ROM IT-1(e MI) ole) at-lare mr-Le(olhdvolar-1mcnre)e}-t-laret-e) mele) it-1e-mielmaal-1¢-1al-1 Ee 
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can be pin-pointed beforehand, it is inevitably reflected in 
the operating record of the plant. 

Better engineering is the basis of The M. W. Kellogg 
Company’s world-wide reputation both as engineers and 
oO} | (e1-1e-me) Mere) gale) i=) 4-0] 0 le-t-t-¥m ©) (-1 a) e—m-1 ale m-h-meelar ie lic-lale-mela 
various special engineering projects. This better 
fee is the result of good engineers working 
: in an atmosphere where sound engineering is the 
measure of success for both the individual 
late mm dat-me)g°4-1aly4-) ele) am 

To Kellogg’s clients, better engineering means 
plants built at the lowest capital investment 
consistent with reasonable operating 

Lalo Me aat-liale-lal-laler-mee)-) te 

M. W. Kellogg welcomes the opportunity to 
demonstrate how better engineering can 
oY-sal =a) mere) anl er-lali-s-mee)aldziaale)(-1alal24 

new process plants. 


REFINERY PROCESS DIVISION 
THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London 
Companhia Kellogg Brasileira, Rio de Janeiro e Compania Kellogg de Venezuela, Caracas 
Kellogg Pan American Corporation, New York « Societe Kellogg, Paris 








The most 


complicated 


Stainless steel 
vessel 
ever made 


Manufacture in John Thompson’s Wolver- 
hampton works for the U.K. Atomic Energy 
Authority's Fast Breeder Reactor at 
Dounreay. 


The Dounreay reactor vessel is a com- 

plex 45-ton stainless steel vessel with 

eccentric rotating top shields, the whole 

unit being manufactured to very fine 

tolerances — 0.1% circularity, 0.03% 

alignment and almost perfect concen- 

tricity. Every welded joint was radio- 

graphed, requiring 3,750 negatives. 

John Thompson (Wolverhampton) Ltd. 

leads in the fabrication of pressure 

vessels of all-welded construction in mild _ steel, 
alloys, corrosion- and heat-resisting steels, etc. for 
the atomic, chemical, petroleum and other industries. 


JOHN THOMPSON (WOLVERHAMPTON) LTD. WOLVERHAMPTON 
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THE TEXACO PROCESS 


for producing synthesis gas 
from oil or hydrocarbon gases 


OIL OR Gas by partial oxidation 


PURIFIED GAS TO 
SYNTHESIS UNIT 


The Power-Gas Corporation Ltd. is a recent addition 
to their range of processes for producing synthesis gas. 
Advantages of the Texaco process include gasification 
under pressure saving compression costs, and 

ready adaptability to use either gaseous or liquid 
fuels-in the same reaction chamber. 





Pyl 


THE POWER-GAS CORPORATION LTD 

(PARENT COMPANY OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 
AUSTRALIA + CANADA INDIA FRANCE * SOUTH AFRICA 295 
100 
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All CAPOSITE moulded insulation materials 
are made of Amosite asbestos. The photo- 
graph clearly demonstrates the immense 
volume which is obtained when the natu- 
ral Amosite is fiberised—the sign of high 


efficiency as an insulating medium. 


CAPOSITE is supremely well suited to the 
thermal insulation of oil refineries. With 
a limiting temperature of 1000°F., high 
thermal efficiency and great structural 
strength and resilience, CAPOSITE has 
gained for itself a unique position among 


thermal insulation materials used by the 
Oil Industry. 


These figures are compiled from results of official tests by 
THE NATIONAL PHYSICAL LABORATORY, TEDDINGTON, computed in 
accordance with formulae shown in BRITISH STANDARD 
SPECIFICATION appendices. 


Please write for full technical details 


THE CAPE ASBESTOS COMPANY LIMITED 
414 & 116 Park Street, London, W.|1. 
Cables: Incorrupt, London. 
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CAPOSITE MOULDED ASBESTOS FIBRE PIPE INSULATION 


EFFICIENCY DATA SHEET—PIPE SIZES 6” to 10” BORE. 





HOT FACE TEMPERATURE °F. 


THERMAL CONDUCTIVITY 
MEAN TEMPERATURE °F. 


Nominal | 
ipe 
Size 


Thickness 
o.D. of 


J 
i . 
| pi Insulation 


6” 6%” 








K =B.Th.U. in. /sq. ft. /hr./in./°F. 


Heat 
Loss 


Isq fc. 
hr. 


135 

02 

83-6 
718 
63-5 
57:3 
52-6 


30 

97:7 
79-2 
67-4 
59-2 
53-2 





Sur- 
Th.U. | Effic. (face 
“e Te 


400°F 


0.43 


250 


mp 
F 


| 87-7 | 126 
90-8 | 107 
92:4 | 97 
93-5 | 91 
94:2 | 86 
94:8 | 83 
95:2 | 81 


88-0 | 127 
91-0 | 108 
92:7} 98 
92 
94-6 | 87 
95:1 | 84 
82 








600°F 800°F 


0.47 0.53 


350 


Loss 
8.Th.U 

sq. ft. 

hr 




















APOSITE. 


Enquiries in CANADA to: Cape Asbestos (Canada) Ltd., 200 Bloor Street East, Toronto, Ont. 
U.S.A.: The North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois. 


SOUTH AFRICA: Cape Asbestos South Africa (Pty.) Ltd., P. O. Box 2533, Johannesburg; ITALY: Capamianto S.P.A., via Sant’ Antonino 
57, Turin. FRANCE: Isolamiante S.A. 37 Avenue Franklin D. Roosevelt, Paris 8e. 
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ON COVERING THE WORLD... 


A 50 YEAR EXPERIENCE 


From the early days of “ Boiler Covering” Newalls have 
been foremost in the development of industrial insulation 
techniques. 


In almost every country, meeting all types of climatic and 
working conditions, are installations on which Newalls’ 
Insulation has for many years given maximum heat 
conservation and temperature control. 


With an international contracting organisation and time- 
proved materials including Newalls (Reg’d. Brand) 

85% Magnesia, Nicosil, Newtempheit and Amosite Asbestos, 
Newalls provide an insulation service ensuring peak operating 
efficiency in Oil Refineries and Petro-Chemical plants. 


Newalls LEADERS IN REFINERY INSULATION 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 
Agents and vendors in most markets abroad 
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Easy way to keep tall oil moving: Aloyco jacketed valves 


You’re looking at a portion of the re- 
cently completed tall oil fractionation 
plant Foster Wheeler built for Union 
Bag-Camp Paper Corporation near 
Savannah, Ga. 

The jacketed Aloyco stainless steel 
valves (with red hand wheels) get quite 
a workout in the two stage fractional 
distillation process here. Rosin and an 
intermediate fatty acid are produced in 
the first stage. Then the fatty acid is re- 
run through the mainfractionating tower 
to produce a refined product for the 


ALLOY STEEL PRODUCTS 


manufacture of high grade alkyd resins, 
processing oils, soaps and chemical in- 
termediaries. 

Completely jacketed Aloyco valves 
are designed to ease handling of tars, 
tar oils, rosins and other materials diffi- 
cult to move at room temperature. 

Aloyco’s integrally cast, completely 
jacketed valves insure long life and low 
maintenance in high temperature cor- 
rosive service. For more information, 
write Alloy Steel Products Co., 1301 
West Elizabeth Ave., Linden, N. J 


co LINDEN NEW JERSEY 


Longer Lasting 


ALOYCO 


VALVES 


N 
N 8 
COrrosivet * 





THERMOMETRY 


AT TIDEWATER’S NEW 
DELAWARE REFINERY 


Large plant or small, thermometer specifications invariably are 
based on past performance . . . the ability of the thermometer 
to stay on the line — give years of accurate, trouble-free service 
—effect savings in overall costs. On this basis WESTON bi- 
metal thermometers invariably get the nod. For years their 
exclusive multi-helix sensing element has proved far superior 
in accuracy, repeatability, and stability. They provide all the 
dependability essential in modern processing. Available in 
types, sizes and ranges for most industrial needs. For all the 
facts write — Weston Electrical Instrument Corporation, 614 
Frelinghuysen Avenue, Newark 12, N. J. 


WESTON 


mulli-heliy. 


THERMOMETERS 
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ALUNDUM 


High-Purity 
Fused Alumina 


Thanks to the inherent hardness, chemical stability 
and high density of Norton high-purity fused alumina, 
engineers in various fields are finding it widely useful. 
For example: 


For Catalytic Reactions 


Norton fused alpha alumina carriers are outstanding 
for chemical stability and resistance to abrasion and 
erosion. Available in the form of spheres, rings and 
pellets they are used in fixed bed oxidation reactions 
where the application requires a low surface area (less 
than I1m2/gm) carrier. Inert, dense aLuNDUM spheres 
are also available for space filler applications. Other 
types of ALUNDUM catalyst carriers having surface areas 
in the range 5-60 m2/gm are also available. 





In Thermal Cracking Reactors 


... has many important 
advantages that may benefit 
your own operations 


ALUNDUM fused alpha alumina, one of many 
electrochemically refined materials produced by 
Norton Company, is gaining increased preference 
for many industrial uses. 


It is available in a number of forms. Of these, 38 
ALUNDUM grain has proved particularly successful 
in applications demanding high purity. Electrically 
fused from Bayer-processed alumina, this white 
grain is 99.49% pure AlgQs. It is insoluble in com- 
mon solvents, extremely resistant to reduction and 
is an amphoteric refractory with high dielectric 
strength. Other characteristics include: 


Melting point 
Specific gravity 
Crystal structure hexagonal system 
(rhombohedral division) 
.......9.0 Mohs’ scale 


1.76 mean 


ee 
Index of refraction 


Norton Also Electrochemically Refines 


CRYSTOLON® silicon carbide, MAGNORITE* magne- 
sium oxide, NORBIDE* boron carbide, FUSED ZIRCONIA 
and many others, including a number still under 
development. Having varied applications in many 
fields, these high-melting materials are also basic 
ingredients of the famous Norton Refractory R’s 
— refractories engineered and prescribed for the 
widest range of uses. 


For Your Own Requirements 

Norton Company not only supplies these materials 
in crude form but is ready to work with you in proc- 
essing or fabricating them to.your own particular 
requirements. The new booklet, Norton Refractory 
Grain — Electrochemically Refined, brings you de- 
tailed information. Write for your copy to NoRTON 
Company, Refractories Division, 466 New Bond 
Street, Worcester 6, Massachusetts. 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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Particularly in Wulff Process Generators for cracking light hy- 
drocarbons to produce acetylene gas and Koppers-Hasche Gen- 
erators for cracking light hydrocarbons to produce a variety of 
gases and petrochemicals — checkers made of Norton ALUNDUM 
high-purity fused alumina provide definite advantages. Their 
excellent heat transfer properties, high refractoriness and resist- 
ance to erosion caused by hot gases are important. Their ability 
to withstand the thermal stresses of intermittent operation as- 
sures long life. And their purity prevents side reactions with the 
reacting gases, thus safeguarding product quality. 


In Pebble Heaters 


ALUNDUM heat exchange pebbles are giving excellent results in 
pebble heaters for heating gases above operating temperatures 
permissible in conventional tube furnaces. Their great resistance 
to abrasion, impact and repeated heating and cooling make them 
the ideal heat transfer medium in these devices. Also, their high 
refractoriness prevents them from the softening and “bridging” 
together that causes stoppages in the heater’s moving bed. 


In Gas Synthesis Generators 


ALUNDUM fired shapes, backed up with ALUNDUM insulating cast- 
able, provide ideal linings for generators of this type because of 
their high-purity, high refractoriness, chemical stability, and 
inertness to reaction with contacting atmospheres. 


Many Other Uses 


for Norton high-purity fused alumina materials include: pure 
oxides and sintered refractories, refractory cements, wear- 
resistant parts, laboratory ware, etc. 


NORTON 


REFRACTORIES 


Engineered... FX ... Prescribed 
(aking better products ...t0 make your products better 


NORTON PRODUCTS: Abrasives * Grinding Wheels + Grinding Machin 
BEHR-MANNING PRODUCTS: Cocted Ab ing Stones 


Dalenct 
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Behr-cot Topes 
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Conical bottom storage bins. Field 
7 erected. Made in all metals 


2 9 ee a 
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30’ Diameter Head for Special Reactor Vessel X-RAY INSPECTION FOR ‘siniadanik ar ieee 
QUALITY CONTROL FABRICATION USING: 


STAINLESS STEEL 











KOVEN equipment in all metals and alloys in- 
cludes: High pressure vessels built to A.S.M.E., ALUMINUM +» MONEL 
A.P.I. Codes; extractors; mixers; stills; kettles; NICKEL - INCONEL 
tanks; stacks; breechings; hot transfer lines; large 
diameter fabricated piping and plate exhaust 
ducts; shop and field erected storage tanks; high 
vacuum testing. 


ALL CLAD MATERIALS 


NICKEL PLATED STEEL 


Fabrication to all 
Call or write for a consultation with a trained A.S.M.E. Codes 

KOVEN representative, and send for Bulletin 
#550. See Sweet's Catalog File and 


Chemical Engineering File 





Members of Steel Plate Fabricators Association 


KOVEN FABRICATORS, INC. 
91 E. Dickerson St., Dover, New Jersey 





Telephone: FOxcroft 6-0400 
PLANTS: JERSEY CITY, DOVER, TRENTON, N. J. 


A.S.M.E. Welded Chemical Fractioning tower 105‘ Long 
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A. P. GREEN 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 
in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced “down time” and labor costs...lower 


fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 


For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 
your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° 


A lightweight castable recommended for temperatures up to 2500° F. It is used for monolithi 
KAST-O-LITE all types of stills and heaters, tar stills, heat treating furnaces, flues, and stacks. Re 


juces heat loss 
closer temperature distribution and control 


CASTABLE INSU- 


A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 i i 


and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place. 


A hydraulic-setting castable insulation for temperatures up to 1600° F. CASTABLE BLOCK MIX cx 

CASTABLE pe ‘ . ; 
BLOCK MIX the advantages of a castable material with low conductivity and light weight 
insulating efficiency and ease of installation. Weighs only 


ymbines 
It provi aes maxes m 
20 pounds per cubic foot in place 
CASTABLES FORGUN Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 
APPLICATION » « « SK-7 temperatures up to 1800° F. Installation and labor costs are reduced...no forms required. 

° Ideal lining for ducts, flues and breechings. 
This strong abrasion resistant castable can be gun applied with a minimum of rebound loss. Recommended 
for catalytic regenerator linings, stack linings, bubble towers, and duct linings exposed to abrasion or 
corrosion. For temperatures up to 2550° F 


rer A. P. GREEN FIRE BRICK COMPANY 
REFRACTORY Mexico, Missouri, U.S.A. 
PRODUCTS Plants: Mexico, Mo. — Woodbridge, N. J. — Sulphur Springs, Texas — Jackson, Oak Hill, South Webster 
Ohio — Philadelphia, Pa. — Troy, Idaho 


IN CANADA: A, P, GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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Breaking slop oil 


f 
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emulsions... 
a natural for 


The OLIVER 


PRECOAT 
FILTER 


General view of the Oliver Precoat Station 


Closeup of knife edge discharger clearly showing thin film of precoat and cake being continuously removed. 


Recently installed at a large Southwestern Re- 
finery, is another Oliver Precoat Filter for the 
handling of refinery slop oils. 


The problem . . . continuous and economical 
removal of colloidal solids such as clay, coke, 
carbon, catalyst and some chemical emulsifiers 
from refinery slop oils thus permitting the 
separation of oil and water. 


The Oliver Precoat Filter handles this hereto- 
fore considered ‘“‘difficult to filter” material 
and delivers a filtrate which readily separates 
into oil and water phases. 


Dorr-Oliver manufactures a complete line of 
filters batch and continuous, for the petro- 
leum industry. For more information on Oliver 
Petroleum Filters, write Dorr-Oliver Incorpo- 
rated, Stamford, Conn. 


 orR-CnriverR 
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WORLD-WIDE RESEARCH -: 
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Y Uniform heating eliminates hot spots and 
reduces possibility of firebox burn-out 
and coking or fouling of coils. 

Y Flexible bellows assembly combined with 
a “floating” stack eliminates firebox and 
head failure due to intermittent firings. : . 

Y Heat transfer salt bath operates at at- - . = ° , 
ae ...Provides Uniform Heating Up To 800°F.! 

YY Molten salt is non-corrosive to carbon 
steel, non-volatile, thermally stable and 


Y tke eal for the salt has been pro- BS&B now offers a complete new line of Salt Bath 
pore eh ay 3 —— ‘vom 7 Heaters with capacities ranging from 75,000 to 6,000,000 
camiind economy. _ anise” BTU/Hr. A wide selection of coils of various sizes and 

VY Reliable BS&B heater controls with dual pressure ratings makes them adaptable to virtually 
cae a porate Por goin pos any application requiring uniform heating up to 800° F. 
snap-acting or throttling burner controls 


with minimum possibility of pilot failure. These units are ideally suited for the heating of oil, 
paraffins and gas (as in the reactivation of dry desiccant 
dehydrators). They may also be used in fractionater 
reboiler service and other low pressure drop applications. 


S. 





aN 


OVER 60 a For complete details on the new BS&B Salt Bath Heater, contact 


5 5 your nearest BS&B Representative, or write to,.. 
\y | sw? 


t ef 
. EXAMPLE oF propuct Len? Oil & Gas Equipment Division, Dept. 1-F7 
1708 West Main Street, Oklahoma City, Oklahoma 





You say you have 


a corrosion problem? 


Tie IT DEVELOPS into real trouble, why not give National Tube 
a call. Refinery tubing problems are our specialty. We make our 
living by solving them. 

Corrosion problems? Acid problems? Temperature, pressure and 
oxidation problems? We solve them all. 

How do we do it? Here’s how: we’ve kept case histories at National 
Tube for over 60 years—precise data on thousands of tough refinery 
tubing problems. Each of these problems was solved by a special steel 
alloy. This accumulation of alloy information has been boiled down 
to 24 different steel tube analyses, each one designed to combat a 
specific set of refinery conditions. Long, rigorous testing in actual 
refinery service has proved the capabilities of every one of these 
analyses. We feel confident that one of them is the answer to your 
problem. 

In addition to the two dozen analyses shown here, other chemical 
compositions are available in tubular products, and a wide variety 
of temperature problems is presently under study. 

So, get in touch with us. Our Mill Service Force, available for field 
consultation, will help you find just the alloy you need, at the right 
price, to meet your refinery conditions. Write to National Tube 
Division, United States Steel Corporation, 525 William Penn Place, 
Pittsburgh 30, Pa. 


HERE ARE NATIONAL TUBE’S TWO DOZEN DIFFERENT TUBE ANALYSES: 


Carbon 5 Cr, %4 Mo 17 Cr 
Carbon, 1% Mo 5 Cr, %4 Mo, 1% Si 18-8 

1 Cr, 14 Mo 7 Cr, 4% Mo 18-8 Ti 
114 Cr, % Mo 8 Cr, 14 Mo 18-8 Cb 
2 Cr, 1% Mo 8 Cr, 1 Mo 18-8 Mo 
214 Cr, 1 Mo 9Cr, 1 Mo 25-20 
21% Cr, Y% Mo, 3% Si 12Cr 3, Ni 
3 Cr, 1 Mo 12 Cr, Al 5 Ni 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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5 REASONS WHY A‘lauylor 
POTENTIOMETER TRANSMITTER 


VILL DO THE JOB BETTER! 


700T Series 


Converts any primary electrical signal into a 3-15 psi pneumatic output for controllers aud receivers. 


The unit is continuously standardized automat- 
@ ically. It assures complete electronic balance and 
permits optimum response adjustments. There are no 
slide wires, no batteries, no moving parts. 
Easy continuous adjustment of range span and 
@ zero suppression—exclusive Taylor vernier 
adjustment gives exceptionally fine accuracy in calibra- 
tion of the unit. You can completely change the range 
and zero suppression as plant conditions demand— 
only need one instrument as a spare. 
. Quick, simple removal for service with mini- 
@ mum instrument down-time means that 
checking can be done efficiently in the shop where full 
facilities are available. 
P Modern printed circuits insure uniform per- 
~@ formance because there’s no variation between 
units. Principal electrical components are identified 
by engraved numbers on the phenolic board—another 
simplification for the maintenance technician. 
-™™” Quickly adapted for use for different primary 
@ elements because you just plug in the corres- 
ponding service “can’’. “Most ingenious . . . and most 
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practical’’—that’s what instrument men say about this 
important addition to the TRANSET* System. 

That this ingenious instrument works so well in so 
many places is another reflection of the years of ex- 
perience of Taylor instrument engineers in helping 
solve the problems of the processing industries. 
Your Taylor Field Engineer can suggest where a 
Taylor Potentiometer Transmitter will help you in 
your processing picture. Write for Catalog 98262. 
Taylor Instrument Companies, Rochester, N. Y., and 


Toronto, Canada. 
*Reg. U.S. Pat. Off 


s es 
Taylor Lnilruments 


MEAN 
ACCURACY FIRST 











VISION - INGENUITY - DEPENDABILITY 
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"SOLD BUT NOT FORGOTTEN" bari WELL BE STAMPED ON EVERY / 
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ARMSTRONG TRAP YOU BUYe ee » BECAUSE YOU CAN weer head PROMPT» > | 
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HOW OLD THE serene Rawe ARE STULLIN 2 4-HOUR SERVICE AFTER J 


Serre Fra ana cree se re pean ate PROB RR NORTE mengemee = “5 RPT Pee 


20 YE ARSe FROM INSTALLAT 108 bcd TO ree | ; 
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os or iain adage Th. Bs St org > i aa 


MAINTENANCE YOU CAN COUNT ON THE ARMSTRONG PEOPLE FOR 


HELPFUL ASSISTANCEe ‘DO YOU HAVE wd HE ARMSTRONG STE AM TRAP | 


rage 2 Lapar veer we nme 


BOOK" COVE RING SELECTION, INSTALLATION, MAINTENANCE, | 


CAPACITIES AND PRICES? COPIES ARE AVAILABLE WITHOUT | 


OBLIGATIONe WRITE ARMSTRONG MACHINE WORKS, 8524 MAPLE | 
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This crystal model illustrates the Moleculor Sieve princi- 
ple. Dimensionally uniform pores lead to adsorption 
cavities. Small molecules pass through the pores and 
are adsorbed, but large molecules are excluded. Several 
types of Molecular Sieves provide a range of pore sizes, 
permitting separation of many compounds. 


Here’s unique performance... 


for Purification and Recovery! 


... selective removal of contaminants, at tem- 
peratures up to 300°F! 


... selective recovery of valuable stock with- 
out regard to relative boiling points! 


Molecular Sieves, a new class of adsorbents devel- 
oped by Linde Company, offer selective separa- 
tion of gas or liquid mixtures in three ways... 
difference in molecule size . . . or polarity . . . or 
carbon bond saturation. And, co-adsorption can 
be utilized to remove several impurities simul 
taneously. 

Typical uses? Removal of catalyst poisons from 


The terms “Linde” and “Union 


olefins . . . or extraction of olefins from refinery 
streams and top gases . . . or simultaneous dehy- 
dration and sweetening of natural gas .. . and 
many, many others. 

LINDE Molecular Sieves offer new performance 
advantages ... for many production uses. You may 
be able to lower costs, simplify processes, improve 
a product with this unique adsorbent. Find out 
more by writing for data describing Molecular 
Sieve properties and performance characteristics, 
Dept. PR-7, Linde Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 


York 17, N.Y. 


Carbide” are registered trade-marks of Union Carbide Corporation 


UNION) 





e855 


MOLECULAR | SIEVES aie 
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PROB 


for atomic hydrogen 


under operating conditic 


CORROSION CONTROL programs that require data 
on hydrogen diffusion in pipe-line or vessel walls will find 
the COSASCO Hydrogen Probe a valuable tool. Since it 
is installed through a COSASCO Access Nipple, it can 
easily be inserted or withdrawn at any time while vessel 
or line is on stream. It can be used to detect presence of 
free atomic hydrogen and to gauge rate of hydrogen dif- 
fusion by calibrating pressure rise within the hydrogen 
accumulation annulus. 


The Hydrogen Probe is but one of the specialized 
COSASCO Access Plugs available for obtaining corrosion 
rate, cause and correction data. With them, corrosion 
coupons, water samplers, and thermocouples may be 
placed in transmission, storage, recovery or processing 
equipment without requiring shutdown because of 
pressures encountered. 


COSASCO Access Nipples, through which entry is 
obtained, also permit important reductions in valve and 
other external equipment investments for wellheads, 
pipe lines and vessels. In addition, they increase safety 
...now proved in industry-wide installations. 


Is Operating Pressure Keeping You Out? 


If you have an entry-against-pressure problem, 
COSASCO engineers can help you overcome it. Send 
details and blueprints depicting your problem and 
the COSASCO solution will be supplied promptly 
and without any cost to you whatsoever. Write 
directly to COSASCO Division of Perfect Circle 
Corporation, at the address below. 


Protect equipment ...Save product 


COSASCO 


DIVISION OF PERFECT CIRCLE CORPORATION 
11655 McBean Drive, El Monte, California 
Export Office: 3631 Atlantic Avenue, Long Beach 7, California 


For more data on advertised products, use Readers’ Service Cards, last page, 
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COSASCO 
Hydrogen Probe 
1. Threaded outlet for 
gauge, other e Is 

2. Hydrog 


3. Hydr 0 
tion annul 





4. Access plug 

5. Packing gland nut 

6. Access Nipple body, 
welded to 7. 

7. Tapped wall of line 
pipe or vessel 

8. Hydrogen probe seal- 
ing plug 
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A DOZEN REASONS 


PROVED — industry-wide installations. 
TEN FRAME SIZES — 2,000 to over 100,000 cfm. 


DRIVE-THROUGH — for moximum driver economy, 
simplified installation. 

EXTERNAL BEARINGS — case supported housing. 
Saddle type, semi-rigid supports. Precision align- 
ment built-in. 

OIL FREE AIR OR GAS — air or gas stream never 
comes in contact with lube oil. No contamination. 
DIRTY GASES EASILY HANDLED — R-C units are not 
fussy about a little entrained dirt. Casing drains 
permit quick wash-down. 

EXTRA-RUGGED CASE — maximum resistance to 
pressure. Freedom from alignment problems. 

UP OR DOWN CONNECTIONS — available on all 
cases. Allows greatest piping freedom and economy. 
CENTER LINE CASE SUPPORT — simple to install, no 
support problems with down connected machines. 
FACTORY PACKAGED AND TESTED — compressors 
tested with their own driver, R-C has a modern steam 
plant for test purposes. 

PROVED SEALS — interstage and shaft seals to fit 
the application. 

SIMPLE TO MAINTAIN — accessible external shaft 
bearings and double thrust bearing. Easy to inspect 


rotor and internal seals. Cases split at the horizon- 
tal center line. 





why ROOTS-CONNERSVILLE 


centrifugal compressors 
are superior for 
refining applications 


Unqualified mechanical dependability which as- 
sures continuous performance on the job under 
difficult operating conditions are inherent char- 
acteristics of Roots-Connersville centrifugals. 
They are the ideal choice when down-time can- 
not be tolerated. 


Experienced Roots-Connersville engineers 
stand ready to tailor a multi-stage or single 
stage centrifugal compressor to your applica- 
tion. You can count on faster delivery too, due 
to a major expansion in manufacturing facili- 
ties. So, call in your nearest Roots representa- 
tive who will gladly give you all the facts. Or 
write for Bulletin 120-B-14. 


Engineers -— unusual career opportu- 
nities await you at Roots-Connersville. 
Address your resume to Professional 
Employment Manager. 


@B 200TS-CONNERSVILLE BLOWER 23) 


A DIVISION OF DRESSER INDUSTRIES, INC. 


757 Crescent Ave., Connersville, Indi 





. inc d 629 Adelaide St., W., Toronto, Ont. 
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When you need bolts, cap screws 
and rivets... 


SHEFFIELD DIVISION ARMCO STEEL CORPORATION sHeFFiELD PLANTS: HOUSTON 


116 


LL YOUR SHEFFIELD DISTRICT OFFICE 


SHEFFIELD 


aRMC 
NW 73 


Bolt Products 


The Only FULL LINE 
Bolt Manufacturer 
West of the Mississippi 


From a single source, you can rely on Sheffield 
to take care of all your bolt and cap-screw needs, 
quickly and dependably. We make thousands 
of standard and special bolts .. . and have 
finest facilities for making fasteners to indi- 
vidual specifications. 


Sheffield bolts and nuts are Sheffield-made from 
furnace to finished product. Quality is rigidly 
controlled through every step of manufacture. 
Next time, order from “The FULL Sheffield line.” 


CALL YOUR NEAREST SHEFFIELD DISTRICT OFFICE 


Albuquerque, New Mexico Jackson, Mississippi Oklahoma City, Oklahoma Shreveport, Louisiana 
Chicago, Illinois Joplin, Missouri Omaha, Nebraska Sioux Falls, South Dakota 
Dallas, Texas Kansas City, Missouri Phoenix, Arizona Springfield, Missouri 
Denver, Colorado Little Rock, Arkensas St. Louis, Missouri Tulsa, Oklahoma 

Des Moines, lowa Lubbock, Texas St. Paul, Minnesota Wichita, Kansas 

Detroit, Michigan Muskogee, Oklahoma Salt Lake City, Utah Portland, Oregon 
Houston, Texas New Orleans, Louisiana San Antonio, Texas 


For more data on advertised products, use Readers’ Service Cards, last page. 
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How is your expansion 
program doing? Has it been delayed? 
Is it scheduled to begin soon? Regard- 
less of the time factor, Parsons’ 
Technical Planning Services* plus 
designi, procurement and construc- 


tion are available to Industry and 


Government with the future in mind. 


By taking advantage of these services 
now, your facilities will be ready— 
when you want them—where you 
want them—the way you want them— 


to put you one step ahead of the field. 


*Technical Planning Services include Eco- 
nomic Studies and Appraisals, Geological 
Surveys, Raw Material Investigations, Site 
Selection, Master Planning, Research and 
Development, Pilot Plant Studies, and Crite- 
ria development. 

*+Process, Mechanical, Electrical, Structural, 
Civil and other engineering services. 





f 


\PARSONSR. 


amnednd nour ideas 
THE RALPH M. PARSONS COMPANY 


ANKARA 
Seraur 

ENGINEERS* CONSTRUCTORS camacoe 
LOS ANGELES New DELN 


TORONTO 
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Venturi Type — available sizes: Flanged End only, ASA Class, 
2, 2%, 3, 4 & 6 inches, beginning with 150 Ibs., thru 2500 
Ibs., Carbon & Stainless Trim. 





LONG-RANGE SAVINGS WITH 


LONG-LASTING ORBIT VALVES Full Round Opening sizes available in Flanged & Screw End 


SY ASA Class, 1, 1%, 2, 2%, 3 & 4 inches, beginning with 300 
Ibs., thru 2500 Ibs., Carbon & Stainless Trim. 





Plant maintenance men know that 
Orbit Forged Steel ASA Class Valves 
have established an outstanding rec- 
ord for trouble-free service. And that 
is why these key operating men ask for 
ORBIT VALVES for new plant con- 
struction, replacement and expansion 
programs. Maintenance is extremely 
low on Orbit valves—they are built to 
give long years of trouble-free service 
—and this adds up to long-range 
savings. 


WAREHOUSES: Houston, Texas, 407 Velasco, CApito! 8-6623, TWX HO 
115; Odessa, Texas, 402 West County Road, FEderal 7-2263, TWX 


ORBIT ODESSA TEX 8041; Casper, Wyoming, 247 West First St., Phone 3-5707, 
TWX CP 394; Long Beach, California, 1425 West 15th Street, HEmiock 
7-6206; Edmonton, Alberta, Canada, 7119-104th Street, Phone 391-283 
VALVES CANADIAN REPRESENTATIVE: T. R. Pickford & Company, Ltd., Calgary, 
Alberta, 536 8th Avenue West, Phone 2-7371 
® EXPORT REPRESENTATIVE: New York 36, N. Y., 500 Fifth Ave, 
BRyant 9-2236 


ORBIT VALVE COMPANY 


Box 699 - LUther 4-4761 TWX TU 925 - Tulsa, Oklahoma 
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The Mail Box... 





Water Troubles 
To the Editor: 

We have recently constructed a 
forced-draft cooling tower. The area 
surrounding the cooling tower is oc- 
cupied by food canneries and _ the 
cooling tower basin has become loaded 
with organic fibers, notably pineapple 
bran. A “side-stream filter” must be 
constructed to remove these suspended 


solids and the formula presented in 
the Forbes article “Cooling Water | 
PETROLEUM 


Filters Save Money,” 
REFINER, page 185, April, 1956, was 
used to size the filter. The formula 
used indicates the following filtration 
rate. 


2510000 b(/_109-)_ 10 
3 & 1440 minutes \ 100-95 / © 
F = 5.32 (20) —10= 96 5 gpm 


~ gpm 


This equation indicates that in a 
three-day period, 400,000 gallons will 
pass through the filter or 40 times the 
volume of the system. The paragraph 
below the equation used in the calcu- 


lation above states that “a 95 percent | 


reduction of solids will require a quan- 
tity of water approximately equal to 


3 times the volume contained in the | 


system to be pumped through the fil- 
ter. Then by setting the time in which 
the 95 percent removal is to take place, 
the filtration rate may be computed.” 
This paragraph indicates that 7 gpm 
flow through a filter unit will process 
the amount of water required to give 
a 95 percent removal over a three-day 
period, 

We do not understand the discrep- 
ancy between the value given by the 
formula and explanatory paragraph 
in the article. 

The water recirculation rate is 1500 
gpm. We plan on locating the sand 
filter inside the water basin so that a 
portion of falling water will fall into 
the sand filter unit, The filter unit 
will be against the basin wall and the 
backwash water will be discharged 
over and outside the basin wall. 

B. D. Walker, Staff Engineer, 
Honolulu Gas Co., Ltd. 
Honolulu, T. H. 


From the Author 


The formula given in PETROLEUM 
REFINER was 


2.3V ( 100 
— Ae eee B; 
I , 100 — % reduction 


it should have read 
2.3V (- 3 Bie al ree —) 
.. log 100 — % reduction 
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, Quick to Check Out... 
Place w single purchase odor 
pressure vessel aad, internals. 


7 
a 


. 8 
« " 
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Sid ng 
* 
7 


ik oe 
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Many operators place a single purchase order with Glitsch for both the tower 
internals and the pressure vessel itself in order to save time and money and to 
afford a more efficient operation. One inspector can check out the entire job— 
which also saves time and expense. Glitsch is completely equipped to fabricate 
any design and type of pressure vessel—built exactly to our customer's process 
specifications—according to all code requirements, at competitive prices, and 
with a quality of workmanship that is unexcelled by any other plant in the indus- 
try. A complete set of drawings is furnished with every job and the services of 
Glitsch field personnel are always available when required. No job is too small 
nor too large; we can fabricate vessels as large as 1244’ x 162’, completely 
equipped with walkways and platforms. 

Calling in a Glitsch man at the earliest possible stages is one way you can be 
sure that regardless of the process, your project will be expertly engineered 
and fabricated. Your nearest Glitsch representative will be glad to give you illus- 
trated literature and additional details on this and other Glitsch equipment 
without obligation. Fritz W. Glitsch & Sons, Inc., P.O. Box 6227, Dallas, Texas. 


DALLAS *« NEW YORK ¢ TULSA © CLEVELAND « CHICAGO « HOUSTON © LOS ANGELES «© UXBRIDGE 


Qlituch Packaged Unite 
—Towou. and Sutormals 
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New refining processes usually call for completely new equip- 
ment or drastic revamps of existing facilities. 


aé you That’s why it’s a good idea to get in touch with Bigelow- 


Liptak when furnace enclosures are being considered. Modern- 


are boosting ization of your present equipment will assure keeping pace with 


production demands and save money to boot. 


capacity When new enclosures are needed, B-L can design—furnish 
oe ee @® 


quality controlled materials—and erect. One source for everything 
—one responsibility for the job—saves you plenty in the long run. 


Better investigate right now. Just write. 


IN CANADA 


BIGELOW-LIPTAK OF CANADA, LTD. 
BIGELOW-LIPTAK tore Sn 


ATLANTA * BOSTON « BUFFALO » CHICAGO 
CORPORATION CLEVELAND «© DENVER « HOUSTON 

AND BIGELOW-LIPTAK EXPORT CORPORATION KANSAS CITY, MO. ¢ LOS ANGELES « MIAMI 

13300 PURITAN AVENUE, DETROIT 27, MICHIGAN MINNEAPOLIS © NEW YORK © PHILADELPHIA 
Peeler sinbdeinienectintaandeanenysanianamnesimapsiantioni= senna PTE 0 PONTIANE GRE. o 3. GANS 
ST. PAUL * SALT LAKE CITY « SAN FRANCISCO 


SEATTLE ° TULSA ° MONTREAL 
UNIT-SUSPENDED WALLS AND ARCHES SAULT STE. MARIE * VANCOUVER « WINNIPEG 
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The Mail Box... : 


where for 95 percent reduction, 


100 . 
lox (907 ~iereiocica) = LS, ane 
therefore (F + B) 3V approximately. 

Using Equation 1 in the article and 
95 percent removal, it appears that 
the side stream taken through the 
filter would be about 190 gpm. Using 
Equation 2 (as corrected here) and 
95 percent removal in 24 hours, we 
would get about 20 gpm. 

However, if the airborne debris 
comes into the system, the first for- 
mula given might more nearly fit your 
case. 

The use of a filter inside the tower 
appears to be quite novel; and it has 
much to recommend it if sufficient 
head can be obtained to get adequate 
throughput on the filter, 

M. C. Forbes, Tech. Dir. 
AQUALTROL, Inc. 
Houston 


Oversight Corrected 
Figure 4 in J. L. Risinger’s article ae he eee sm T hold 
‘How to Handle and Store Jet | ‘lot solerances during welding. Tower 
Fuels,” page 306, May, 1957 issue 
was printed, through oversight of the 
author, without due credit to Dr. 
V. L. Shipp. This graphical presenta- 
tion of hazards with light fuel oils 
was reproduced from his private un- 


published report dated July 16, 1956. 


Error Detected 
To The Editor: 

The May, 1957, issue of PErro- ' 
LEUM REFINER, pages 251-253, carries Mbtor freight saved time and cost. Field erection went smoothly. 
an article, “Steam Batch Distillation 
Calculations,” by Holland and Welch. | 


There apparently is an error on 80-tray tower...by Downingtown 


Page 253 in the equation following 


the state ment: For the special case | Complete mechanical design and Diameter: 36” 
of one single volatile component fabrication by Downingtown Iron . 
(component “b”) Equation (19) re- Works. 80 trays welded in shell. Tray " —_ 
duces to.” To be consistent with flatness held to unusually close toler- Total Height: 92° 6 
: | ance. Ten-inch handhole at each tray. 
Equation (19), the term L,° In iL Customer more than satisfied with Shell Thickness: 4”, Ye” and 4” 
Ls? ‘ performance of tower. Send now for 
should be L,° In re | Bulletin PF. See what we’ve done for . 
‘4 Tom Osht: others...learn what we can do for Material: Carbon steel 
n Ushta you on towers, pressure vessels, proc- 


Chicago | ess equipment. 80 trays, 45 bubble caps per tray 





Author’s Reply 


The observation made by Mr. 


Oshta is correct. I wish to express my 
can Somes Lanner ae | Downingtown Iron Works, Inc. 
é PP eciation to him tor pointing out 151 Wallace Ave., Downingtown, Pennsylvania 
this (source) error. : ‘ - 
C.D Holland division of PRESSED STEEL TANK COMPANY Milwaukee 
e . ” Branch offices in principal cities 
HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


Texas A&M College 
College Station, Texas 
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KEY, RETURN BENDS- 


KEY-KAST FITTINGS 
in service at new 
Tidewater refinery 


In Tidewater Oil Company’s giant new Dela- 
ware Refinery, where “firsts” are commonplace, 
and “world’s largest” describes many of the units, 
KEY products were chosen for their efficient, eco- 
nomical, long-lasting service. 

The furnaces are equipped with Key 5000 Type 
Return Bends. Their simple design, rugged con- 
struction mean dependable service. Only 26 parts 
for 18 different size fittings in two series mean 
substantial savings in inventory. In addition key 180° 
type “W” welding fittings were extensively used. 

KEY-KAST alloy steel welding fittings in ells, tees 
and caps were furnished in schedules 40 and 80, 
sizes from 16” to 24”, in low chrome molly steel. 

Key Return Bends and key-Kast fittings are bring- 
ing dependability and economy to refineries 
throughout the world. Specify key and KEey-KAST 
products for your next job. 


W-K-M 
pivision ot C1 C f_inpustries 


smcof#r ork ateod 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117. HOUSTON. TEXAS 


-= TIDEWATER 
Oi Company 


SAN FRANCISCO * HOUSTON © TULSA © NEW YORK 


ay. 





KEY PRODUCTS SPECIFIED 
FOR TIDEWATER REFINERY 


5000 Type Return Bend 
(PATENTED ) 


KEY-KAST 
90° Elbows 


KEY-KAST Tee 


KEY-KAST 
180° Return 
Bends. 


KEY Products on this project 
were supplied to 


C. F. Braun & Co. « The Lummus Company 
Foster Wheeler Corporation e Flori Pipe Co. 


b> 
MANUFACTURERS OF dh W-K-M GATE VALVES ai QCf LUBRICATED PLUG VALVES Pal) KEY-KAST ALLOY STEEL PIPING FITTINGS (ty KEY RETURN BENDS AND FITTINGS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Petroleum REFINER 
July, 1957 


A Quick Look at the Industry T H S M O N T H 


Refiners Caught in Price-Cost Squeeze ... Despite excess stock position, refiners have 
boosted gasoline tank wagon prices .2-.3 cents per gallon—other fuels about 5 cents pet 
barrel. Though labor unions and other critics are throwing verbal blasts, reasoning 
is sound: 
®@ Wages are up 6 percent, plus added costs of fringe benefits. 
® Steel is up $6 per ton—aluminum prices are expected to go up before summer ends. 

Other construction materials are also caught in price spiral. 





Labor unions ignored President Eisenhower’s request to hold wages down. So, wages 
went up, construction material went up, resulting in higher investment costs. Refinery 
prices were squeezed up. 


Refining Outlook . . . Promising, if present crude runs to stills (7.9 million b/d on June 21) are 
held long enough. Continued voluntary cutbacks in crude runs are needed to offset un- 
healthy mid-June stock position, i.e., gasoline stocks totaled 10 million barrels (5.6 per- 
cent) over year ago—distillate stocks, at 110 million barrels, were 25 percent higher 
than at same time in °56. Four factors are helping to improve summer stock position: 
® Vacations, with corresponding jump in demand. 
® Voluntary reductions in crude runs (cutbacks now total about 120,000 b/d). 
© Through July 1, refinery strikes were slowing crude runs about 265,000 b/d. 
® Cutbacks in crude allowables. 


However, despite uncertain stock and price-cost position, refiner’s gross profit margins 
have been averaging $1.19 per barrel, compared with $1.12 in 56. Margins are expected 
to decrease slightly in coming months. 


Changing Trends in Avfuvel . . . Look for domestic airlines to hike demand for turbine fuels from 
2.4 million barrels in ’58 to more than 24 million barrels in ’62. At the same time, avgas 
demand will taper off from 28.5 million barrels in °58 to about 31 million barrels in ’62. 
This is sharp contrast to much faster climb in previous years. 


Reason for switch is obvious: Trend to jet aircraft is increasing with rocket speed. 
Nearly 850 jets are on order by U. S. and foreign airlines. Most will be in operation 
by ’62. 


On the Washington Scene ... New restrictions on oil imports are expected when special 
cabinet committee makes its report later this month . . . Debate over States’ Rights 
Amendment has delayed committee action on Harris Bill. Result: No Senate action 
in this session of Congress . . . Administration has turned thumbs down on request for 
money to finance experimental program to determine possibility of making butadiene 
from grain alcohol. 


Plastics Playing Bigger Role in Construction ... About $142 million worth of plastic and 
resin materials were used in building projects last year. This represented 3% percent 
of all materials used in building—15 to 20 percent of all plastics manufactured in 
56. Look for building industry to pick up demand for plastics at rapid pace. 


Wanted: More Efficient Pump Standards... = Three top industrial organizations are com- 
bining efforts to introduce standards in pump manufacturing companies. One sub- 
committee found there are some 3000 different centrifugal pumps with capacities be- 
tween 5 and 1000 gallons per minute. Group reports that between 8 and 10 standard 
centrifugal pumps could do the job. 
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Needed: More Hydrogen ... Trend toward greater product cleanliness and stability is requiring 
more hydrogen than can be supplied by existing reforming units. Result: Tidewater 
will construct separate plant to keep its hydrogen treating process supplied. Look for 
other refiners to follow suit. 


Postings on Octane Race ... Public demand for high performance cars will keep octanes moving 
upward indefinitely. According to recent extraplorations, some 1960 autos will require 
premium motor fuel of about 110 research octane numbers. This compares with current 
national average of 98 octane, with some exceptions in 100-102 octane bracket. 


Steady push for higher octanes is setting stage for definite trend to isomerization. Rea- 
son: New process will substantially increased octane level of gasoline obtainable from a 
barrel of crude. 


Natural gasoline plants with unique feed stock situations were first to swing to this ex- 
pensive process for up-grading motor fuels. Most refiners are holding off until pool 
octanes get a little higher, while Gulf Oil and others will incorporate isomerization of 
pentanes (and heavier materials) in near future construction. 


Improved Lubricants on the Way ... Look for big improvements in diester synthetic 
lubricants in the future. Gulf Research and Development is pushing research on both 
synthetic and natural lubricants to retain stability above 60° F. temperature. This is 
but one example of vigorous research race in same direction by several companies. 


What’s New in Smog Control .. . Air Pollution Foundation has given Atlantic Research Corp. 
$44,500 to measure combustibility of auto exhaust gases. Purpose: To find data that 
might lead to design of effective non-catalytic afterburner. Efforts to develop workable 
catalytic system has left much to be desired. 


Video in Refining . . . Socony-Mobil is testing special television equipment designed to record and 
send picture of catalyst as it leaves top of cat cracker’s lift pipe and enters surge sep- 
arator, If tests prove out, researchers say information obtained will improve operating 
control of catalyst lifting through closer observation of equipment erosion and catalyst 
attrition, ; 


Synthetic Rubber Demand Shoots Upward ... Synthetic rubber consumption in May 
totaled 79,710 long tons, 63.25 percent of the total rubber used during the month—a 
new all-time record. Natural rubber consumption was 46,319 long tons. 


Producers also set new record, making 95,049 long tons of synthetic rubber in May, 
compared with 82,340 long tons in April. 


Radiation Used in Anti-Knock Studies . . . Radiation-produced information now makes it 
possible to manufacture exceptionally deposit-free gasoline simply by keeping check on 
its hydrocarbon constituents. Esso Research and Engineering is using radiation in its 
anti-knock studies for the first time. Spokesmen say extensive radio tracer tests have 
provided information that permits evaluation of deposit-forming tendencies of gaso- 
line, without engine testing. 


New Fields Show Promise . . . Nation’s wildcatters added 83 new oil fields during May. 
The most important single discovery appeared to be Shell’s opener of first production 
for the Palo Duro Basin, Oldham County, Texas Panhandle, which initially flowed 418 
barrels of 40-gravity oil daily. Other strikes of note were: Continental’s new field opener 
in San Juan County, Utah, good for 304 barrels of 40-gravity; Pan American’s wildcat 
making 295 barrels of 40-gravity in Yoakum County, West Texas; Ralph Pembrook’s 
well testing 302 barrels of 42-gravity daily in Andrews County, West Texas; and a Lea 
County, New Mexico test rated at 295 barrels of 37-gravity a day, drilled by Ohio Oil. 





here’s how Dowell chemical cleaning saved $71,000 
and helped protect a plant profit! 


SPELT OSPF 5 





A few months before their peak season, the operators § The operating credit realized by this food processing 
of this plant decided their main water line might not plant, as a result of Dowell service, is similar to those 
supply the water necessary to meet peak demands. realized by other Dowell customers—in the steel, 
The line was cast-iron, 16-inches in diameter and paper, chemical, oil refining, power and allied 

over 7,000 feet long. Its original flow efficiency or —_j »dustries 
“C” factor had been 105; scale build-up had ie cial 
reduced this to 72. To lay an auxiliary line 


s Dowell engineers are experts in the use of 
would cost at least $85,000. e P 


solvents to remove scale and sludge—deposits 
Dowell contracted to clean the pipe chemi- that cut the throughput of product, process 
cally for a little less than $14,000, and to and steam generating systems. Dowell does 
restore a minimum of 50 per cent of the the job, furnishing all chemicals, trained 
line’s lost capacity. personnel, pumping and control equip- 
ment. 
This Dowell did, and more—increas- 
ing the “C” factor to 92! Enough For specific information on how 
water was immediately available for | chemical cleaning can help you to 
capacity operation. This saved the _ greater profits, call the Dowell office 
plant $71,000 and helped protect _— nearest you. Or write Dowell In- 
the company’s annual profit. corporated, Tulsa 1, Oklahoma. 


Have Dowell clean it chemically 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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In developing THERMOBESTOS Insulation 


dM 


Not damaged by water. Ther- 
mobestos has the moisture 
resistance outdoor service de- 
mands. Soak it in water for 
one day or 365—and you can 
still walk on it without dam- 
age. Dry it out and Thermo- 
bestos is as good as new, with 
conductivity and structural 
etrength unimpaired. 


CONDUCTIVITY 
STU IM. PER SQ FT PER F PER HR 
Bebesstseeerses 


Low Conductivity. The low thermal conductivity of 


Thermobestos is best demonstrated in actual service 2 
where it makes possible accurate, uniform temperature oe q nvi 2 
control, helps reduce fuel costs and contributes materi- 


ally to operating efficiency. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER 





for outdoor process industry applications 


research scientists didnt stop 
top insulating effectiveness... 


They added the three physical 
properties you most wanted— 


HIGH STRENGTH—LIGHT WEIGHT 
—MOISTURE RESISTANCE! 


Thermobestos® offers the lowest k factor of all 
insulations in general use throughout the process 
industries. For maximum heat control on out- 
door piping and equipment operating at temper- 
atures to 1200F it just can’t be beat! 

Yet top insulating effectiveness is only one 
reason why more and more engineers are speci- 
fying Thermobestos for refineries, chemical 
plants, and wherever hot outdoor vessels and 
piping must be insulated. For Thermobestos 
also offers a threefold bonus. . 


. .. Three outstanding physical properties 


Thermobestos is 1) strong and rigid. Its hard 
composition resists crushing and easily with- 
stands unusual service abuse. Yet it is 2) light- 
weight for easy handling and fast application. 
And it is 3) highly moisture resistant, remains 


INSULATIONS 
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FOR LASTING THERMAL EFFICIENCY 
MATERIALS - ENGINEERING - APPLICATION 


undamaged even by prolonged wetting. 
Quickly, easily applied 


Thermobestos is made from hydrous calcium 
silicate . . . molded to size for proper fit. Its high 
strength makes it particularly adaptable for 
time-saving shop prefabrication of fittings and 
bends. 

Furnished in large sections, Thermobestos is 
easy to apply. It reduces the number of joints. 
In pipe insulation form, it comes in a complete 
selection of sizes up to 30” O. D. Also available 
in 6” x 36” and 12” x 36” blocks in a full range 
of thicknesses. 

For further information write for your free 
copy of the 12-page Thermobestos booklet, 
IN-169A. Address Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port Credit, Ontario. 


JM 
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Why you never have to repack this mixer 


This idea can save you, eventually, 
nearly every dollar you spend to service 
mixer stuffing boxes on your big tanks. 

There’s no stuffing box on this 
LIGHTNIN Mixer! Instead, a rotary 
mechanical seal stops leakage—and 
stops it for years—without need of 
adjustment. 

Replace seal in minutes 
Better yet, you can replace /his seal ina 
hurry if you ever need to. 

You don’t have to dismantle the 
mixer to replace it. 

You don’t have to remove the mixer 
from the tank. You don’t even have to 
drain the tank. 

And you don’t need a bevy of skilled 
specialists; it’s a one-man, one-wrench 


job. 


You slide the one-piece LIGHTNIN 
seal cartridge off the uncoupled mixer 
shaft. Slide a new cartridge in place, 
secure it, recouple the shaft—and 
you’re back in business. 

Only LIGHTNIN has it 
You get the LIGHTNIN seal as optional 
equipment on any new LIGHTNIN Side 
Entering Mixer. You can get it to han- 
dle the toughest operating conditions 
—or the simplest. 

It’s saving refiners many thousands 
of dollars per year on mixer main- 
tenance. How much can it save you? 
Call your LIGHTNIN Mixer representa- 
tive (listed in Refinery Catalog) for the 
full story. Or get facts by mail: send us 
the coupon for 8-page fully illustrated 
bulletin. 


“Liohtom Mixers 


MIXCO fluid mixing specialists 


C] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals — 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


[_] B-102—Top or bottom enter- 
ing; turbine, paddle, and 
propeller types: 1 to 500 HP 


25 HP 


(] 8-103—Top entering pro- 
peller types: VY to 3 HP 


B-104—Side entering: 1 to 
0 9 


[] B-110—Condensed catalog 
showing all types 


[-] B-108—Portable: Ye to 3 HP 


(] B-112—Laboratory and 
small-batch production types 


(_] B-107—Data sheet for fig- 
uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 164-g Mt. Read Blvd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 







Se 


4 


at 


1, 1F YOU EVER NEED TO REPLACE a LIGHTNIN 
shaft seal, here’s how fast you can do it. Close 
mixer shutoff to hold liquid in the tank. No need to 
drain tank. 


a 


2. UNCOUPLE MIXER SHAFT and slide off seal 
cartridge. Slide new cartridge on. Mixer shaft 
automatically realigns itself when recovpled. Job 
takes minutes only; requires no special skill. 
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“Now I'll Tell You What | Have... 


KEEPING his advertising and news columns free 
of items dealing with questionable equipment is one 
of the aims of every good publisher. It’s a form of 
reader service that certainly is sound and always ap- 
preciated. And “reader service” is a shibboleth that 
gets quick response for most publishers. 

Some might think that advance testing so as to keep 
spurious refinery equipment off the market is a service 
which PETROLEUM REFINER and magazines in its field 
owes its readers. An enormous and extensive engi- 
neering organization wou!d be required, of course, to 
do such a job, and actually, it is not practical for a 
publishing company to maintain such a testing lab- 
oratory. This is especially true in view of the fact that 
many oil companies are doing this job day in and 
day out. And doing it very well. 

Our best line of procedure is to attempt to keep 
our columns free of descriptives of refinery equipment 
and services that might be tainted with fraud. We 
review very carefully all copy that comes from a com- 
pany not well known and established in the processing 
field because it is as much to our interest as to our 
readers that only bona fide claims be circulated. 

So while we leave actual equipment testing to com- 
panies better set up to do the job, we are ever alert 
on our observation tower and knowingly will permit 
no such infiltration. That’s our pledge to you. 

Magazines, of course, are not the only ones ap- 
proached by these gimmick pushers. They show up 
in plants over the country nearly every day proffering 
items as varied as their claims are wild. One of 
PETROLEUM REFINER’s authors, a water conditioning 
expert, has shared with us an account of several of 
his own experiences: 


The Soap Trick. He wasn’t much of a salesman but 
he had a sales gimmick that should be preserved for 
posterity. He came into my office one afternoon. 

“I represent the Littlke Marvel Water Softening 
Company,” he said, “manufacturers of the ‘Little 
Marvel Water Softener’ for home and industry.” 

I could tell he was repeating a memorized sales 
talk. With a flourish, he drew a glass tube from his 
pocket and handed it to me. It was about six inches 
long and about a half inch in diameter. There was a 
small blob of mercury in the bottom with some red 
liquid floating on top of it. 

“How does it work?” I asked. 

“You simply put the Little Marvel in any con- 
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venient container the water flows through, It instantly 
converts the harsh scale-forming elements into mild 
soap-saving compounds.” 

“That’s interesting, but how does it make this . . 
er... change?” 

“Mister, I am not a chemist, I do not know. But 
I do know that some of the outstanding water chem- 
ists in the country have been baffled by its action.” 

“T don’t think we would be interested . . .” 

“Before you close your mind, I wonder if you 
would watch a short demonstration?” 

As we started off to the washroom we passed the 
drinking fountain and he picked up two paper cups. 
“This experiment is so convincing,” he said, “that I 
have sometimes been accused of sleight of hand. So 
I'll touch nothing, 

“Now put one squirt of liquid soap on your hands, 
wet them with the water from one cup and try to 
work up a lather.” 

Of course, very little lather showed up. My hands 
had been perspiring. 

“You see how hard and soap-consuming your 
water is. Rinse your hands and dry them.” 

I followed his instructions and he handed me the 
Little Marvel. 

“TI want you to examine the Little Marvel carefully. 
Wipe it to assure yourself that there are no chemicals 
on it. Now stir the other cup of water with the Little 
Marvel for 30 seconds. 

“Fine. Nothing has been done to the second cup 
of water, except contact with the Little Marvel. Put 
another squirt of liquid soap on your hands and wet 
them with the water from the second cup. See! Look 
at the good lather you are making. Now are you 
satisfied that the Little Marvel Water Softener will 
convert harsh scale-forming elements into mild soap- 
saving compounds ?” 

I looked at the lather on my hands and wondered 
how many sales had been made as a result of the 
trick, 


A Matter of Taste. A friend of mine, Joe Evans is 
a first class water chemist with a somewhat ribald 
sense of humor. This story is told of him. It may not 
be true, but it very well could have been. Joe is that 
kind of a guy. 

There’s a water-treating gadget on the market 
which in essence is merely a porous plug in a fitting. 
This fitting is simply inserted in the water line and 





Improved fuel oil performance means... 


BIGGER PROFITS IN EVERY MARKET 


AUTOMOTIVE + RAILROAD - MARINE +» INDUSTRIAL AND HOME HEATING 


Diesel, residual, or heating . . . whatever the grade of oil, problems peculiar to each 


can be solve 


Seeks 


DIESEL © The excellent dispersant action of FOA-2 im- 
proves a diesel fuel’s filterability—thus minimizing sludge- 
caused injector-sticking and filter-plugging. Du Pont FOA-2 
is a stabilizer as well as a dispersant. By stabilizing cracked 
distillates, ic helps to overcome incompatibility between 
blends of cracked and straight-run stocks. Another point— 
being nonmetallic and ashless, FOA-2 does not contribute 
to sparking from diesel locomotive stacks. 


RESIDUAL « Even small amounts of FOA-2 can prevent 
sludge formation in tanks and on burner parts. Its outstand- 
ing dispersancy action removes sludge that has already 
accumulated. As a result, Du Pont FOA-2 helps to create 
many more customers and more satisfied customers—for 
residual fuels. 


Petroleum Chemicals 


d with Du Pont Fuel Oil Additive No. 2 (FOA-2). 


re Pe SLT IES | 


IN HOME HEATING « Asa stabilizer and dispersant, FOA-2 
prevents sludge formations that cause filter-fouling and 
nozzle-plugging. It also minimizes ignition failures—its 
nonmetallic ashless feature means no deposits to foul the 
operation of the electrical system. Thus, it helps eliminate 
many service calls that cost you money. FOA-2 retards the 
formation of insoluble residues during storage, too...so 
the oil remains free-flowing and clean-burning. 


With this one additive you acquire definite, demonstrable 
sales advantages. For more information about Du Pont FOA-2, 
contact your nearest DuPont Petroleum Chemicals office. 


—S$ALES OFFICES —— 
Chicago 3—8 So. Michigan Ave. ... RAndoiph 6-8630 @ Cleveland 15—25 Prospect 
Ave. ... SUperior 1-1363 @ Denver 2—510 Mile High Center Bidg. ... AComa 
2-2347 @ Houston 2—705 Bank of Commerce Bidg. ... CApitol 5-1151 ¢ Los 
Angeles 17—612 So. Flower St. ... MAdison 5-1691 © New York 20—1270 Ave. of 
the Americas ... COlumbus 5-2342 @ Philadelphia 2—3 Penn Center Plaza 
LOcust 8.3531 ¢ Pittsburgh 22—1 Gateway Center ... ATiantic 1-2933 @ San 
Francisco 4—111 Sutter St. ... EXbrook 2-6230 © Seattle 3—4003 Aurora Ave 
... MElrose 6977 @ Tulsa 11811 So. Baltimore Ave. ... LUther 5-5578 © In 
Canada—Du Pont Company of Canada (1956) Limited, Petroleum Chemicals, 85 
Eglinton Ave. East, Toronto 12—Ontario ... HUdson 1-6461 © In Other Countries 
Petroleum Chemicals Division, Export Sales, 7447 Nemours Bidg., Wilmington 
98, Delaware ... OLympia 4-5121, Extension 2962. 


AIG us wat OFF 
Better Things for Better Living 
. «+ through Chemistry 


E. 1. DUPONT DENEMOURS & CO. (INC.)— Petroleum Chemicals Division, Wilmington 98, Delaware 
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“your treating problems are gone forever.” At least 
according to the salesman. 

I don’t know why Joe let this fellow in. Perhaps 
he didn’t have anyth'ng better to do. Perhaps he 
didn’t know what he was getting into. Anyway the 
salesman came in complete with a demonstration 
sample, 

Few salesmen have a better line than water treat- 
ment salesmen. And this one was no exception. He 
extolled his product at great length. He went into a 
lengthy scientific lecture on the principle of his prod- 
uct. It would filter out all impurities including scale- 
forming elements. It would stop corrosion and it 
would render water bacteriologically pure. He flour- 
ished testimonial letters. 

He blew cigaret smoke into one end and showed 
how none came through the filter. He poured a 
Coca Cola through it and demonstrated how it de- 
colorized the soft drink. At last he summed up. 


“Mr. Evans, you can pass any kind of water 
through this treater and it will come out chemically 
and biologically pure!” 

Joe thought for a moment. 

“Pll tell you what I'll do. There’s a septic tank 
just outside the laboratory that handles the sanitary 
sewage for this building and the office. I’ll get a glass 
full of liquid from that septic tank and pour it 
through your treater. If you'll drink the water that 
comes out, I'll buy one of your treaters and see that 
it’s installed in this plant.” 

Joe’s plant still operates with a conventional water 
treating system. 


SOCIOLOGISTS SAY 
that there’s too much re- 
ward in our society for the 
gregarious extrovert versus 
the quiet introvert. It happens in school; and in busi- 
ness, the outgoing man is given title and salary much 
above the introspective man even though the latter 
may be more creative and intelligent. 

Now that research has come into full bloom, this 
philosophical problem is getting a hard, new look. 
It frequently happens that a scientist doesn’t wish or 
is unable to accept supervisory roles for advancement 
in title and salary, Yet, his work is equally valuable 
as the supervisor’s job. And it’s not a case of his being 
a misfit or a difficult person to get along with. He just 
doesn’t want to be burdened with administrative 
duties, 


Old Problem, 
New Solution 


One case in the oil industry shows how this prob- 
lem is being solved, At Esso Research and Engineer- 
ing, research workers can climb two ladders—admin- 
istrative and scientific. The titles for scientific top 
rungs are “senior research associate,” “senior engi- 
neering associate” and “scientific advisor” (the very 
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top). Such positions carry equal prestige and salary 
as the top administrative jobs. Thus, senior associate 
matches assistant research director and scientific ad- 
visor matches research director. 

We think this solution is very commendable, espe- 
cially in the light of previous cynics who thought this 
age-old problem would never be solved. We think also 
that it puts the American scientist in a position to 
produce as much fundamental research as his Euro- 
pean counterpart, who used to supply American in- 
dustry with much of its fundamental ideas in science 


CONSUMPTION of U. S. 
Further Cuts on petroleum products has not 
Needed Stocks ved up to expectations so fat 
this year, and the result has 


been an out-of-line build-up of product stocks, Re- 
cent weeks have seen slight improvement in the situa- 
tion, but further adjustments are needed. These im- 
provements have been brought on by reductions in 
refining rates, some by voluntary cutbacks and others 
by labor-strike shutdowns. Also aiding some has been 
recent step-up in gasoline usage. But the fact still 
remains that refined stocks are continuing to grow at 
too fast a rate. 

At the beginning of 1957, forecasters looked for an 
increase of slightly more than 5 percent over last 
year’s domestic oil consumption. Although total de- 
mand for all oils has topped that rate, it was only be- 
cause of the emergency exports to Europe. Instead 
of the expected 5 percent gain in domestic demand, 
the first five months saw local consumption go only 
about 2 percent ahead of last year’s. 

In its recent monthly review of the petroleum sit- 
uation, The Chase Manhattan Bank had this to say: 
“When we cast about for reasons for the disappoint- 
ing performance of domestic demand, several quickly 
come to light. Heating oil consumption was depressed 
by mild weather, And weather conditions also left 
their mark in the Southwest where a series of violent 
storms have disrupted agriculture and other economi 
activities. A slower tempo for the over-all economy 
is doubtless being reflected to some degree, Sales of 
new automobiles continue to fall short of expecta- 
tions. Thus, the stimulus to gasoline which comes 
from heavy auto sales is missing. However, even afte1 
allowing for this factor, gasoline movement appears 
subnormal.” 

Stocks of all major products are too high for this 
season. But of greater importance now is the rate of 
inventory build-up. Month of May saw an average 
of almost 34 million barrels of the four products go 
into storage daily. A total addition for the month of 
23.2 million barrels, almost doubled the year-before 
addition of 13.2 million barrels. And the build-up last 
year was more than desired. 
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This Ethyl engineer matches crank angle time with the cylinder pressure pattern on a dual beam oscilloscope. 


Ethyl Research Measures 
True Engine Friction 


Unique instrumentation used to study the advantages 
of high-compression engines and their octane requirements 


by R. E. Gish 


Technical Service Division, Ethyl Corporation Research Laboratories 


WO NEW DEVICES for measuring friction in an 
jedi es engine during operation have been 
developed by Ethyl Corporation’s Research Labora- 
tories to improve the accuracy of studies of high- 
compression engine behavior. 

These studies are being conducted as part of a con- 
tinuing effort to preserve a reasonable relationship be- 
tween the advantages of high-compression engines 
and their octane requirements. 


For more data on advertised products, use Readers’ Service Cards, last page. 


The unique instruments make obsolete a method of 
approximating power-robbing friction losses by meas- 
uring the amount of power required to drive a non- 
firing engine. 

This approximation does not take into account the 
effects of combustion pressures and temperatures 
which are present only during actual operation. Us- 
ing the new instruments together, true engine friction 
can be determined accurately. 


PETROLEUM REFINER—lIol. 36, No 


/ 














BALANCED PRESSURE INDICATOR SYSTEM 
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A schematic drawing of the electronic measuring system for measuring true engine friction, 


Mechanical Efficiency Maintained 


as Thermal Efficiency Increases 


Differences between true and motoring 
friction were studied in a four cylinder, 
overhead valve engine at compression 
ratios of 7,0 to 1 and 12.0 to 1. This en- 
gine was selected because attractive gains 
in power and fuel economy had been 
obtained with increased compression ra- 
tios in a previous test program. These 
results offered ample evidence of the 


engine’s structural rigidity. 


Test results verified that motoring fric- 
tion does not provide a firm guide to 
true engine friction; motoring friction 
was both significantly higher and lower 


than true friction in the various tests, 





Variations in peak cylinder pressure are 
averaged as the engine runs on this “av- 
erage cycle counter.” 


This research program also showed 
that, although friction increased with 
compression ratio, the mechanical effi- 
ciency of the engine during full-throttle 
operation was only 1.57% lower at the 12 
to 1 compression ratio than at 7 to 1. 


Thus, it appears that mechanical effi- 
ciency can be maintained almost con- 
stant as thermal efficiency increases 
throughout this compression ratio range. 


It was shown, in addition, that certain 
worthwhile improvements in brake horse- 
power can be obtained from relatively 
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small increases in mechanical efficiency, 

Equally significant, the limiting ratio 
for improvements in brake horsepower 
and fuel economy appears to be well 
above the 12 to 1 ratio as the curve of 
brake thermal efficiency versus compres- 
sion ratio shows no sign of leveling off 
at 12 to 1. 


Electronic System Includes New 
Pressure Measuring Equipment 
One of the new instruments is a specially- 
designed, balanced pressure indicator that 
compares cylinder pressure with a known 
reference pressure, The second new de- 
vice is an “‘average pressure” computer 
which averages the cycle-to-cycle varia- 
tions in pressure in the peak pressure 
region and establishes the corresponding 

crank angles. 


Both are also used in conjunction with 
a dual beam oscilloscope and associated 
electronic equipment to obtain a visual 
indication of the relation between cylin- 
der pressure and crank angle, 


The data obtained permit accurate plot- 
ting of the pressure-volume relationships 
in an operating engine. 

Thus, indicated horsepower can be de- 
termined directly. Since brake horsepower 
is measured simultaneously, friction 
horsepowercan be determined by subtrac- 
tion. (Indicated Horsepower — Brake 
Horsepower = Friction Horsepower.) 





This study is typical of the many ways 
in which Ethyl uses its unique position as 
liaison between the Oil and Automotive 
industries, The underlying purpose of all 
such long range studies is to help engine 
designers take maximum advantage of 
high compression and still hold octane 
requirement to a reasonable level, ( Adv.) 


For more data on advertised products, use Readers’ Service Cards, last page. 
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1600 W. Eight Mile Road, Ferndale 20, Mich, 


How 
Ethyl 
Research 
iS 

helping 
you 


More than 30 years of intensive 
fuel and engine research experi- 
ence and extensive research fa- 
cilities enable Ethyl to contrib- 
ute to the progress of both the 
oil and automotive industries. 

The instruments and tech- 
nique described here are just 
one product of this experience 
and these facilities, 

As always, our Technical 
Representatives, backed by the 
extensive facilities of Ethyl’s 
Research Laboratories, want to 
share their knowledge with 
your technical people. 

Your Ethyl Representative 
will welcome the opportunity to 
arrange an appointment for 
you, 

Send for your free copy of our 
technical paper entitled, ““De- 
termination of True Engine 
Friction.” Address your request 
to Ethyl Corporation, 100 Park 
Avenue, New York 17, N. Y. 
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a Special Report 


SEPARATION 
METHODS 


Of the many separation methods associated 
with a modern refinery, separation by differ- 
ences in boiling points in one of the more 
common ones. There are instances, however, 
when present-day specifications require a high 
degree of product refining. It may be necessary 
to separate two or more materials having only 
slightly different boiling points. It is then that 
special separation techniques are required. 

From time to time, the PeTrRoLEUM REFINER 
has published articles dealing with many of these 
special separation methods. Now we give atten- 
tion to a few in a special report. Some are tech- 
niques which only recently have been applied 
commercially. Check them over. You may be 
able to use some of them in your own operations. 
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SEPARATION METHODS 


Examine These Ways to 
Use Selective Adsorption 


Here is a brief description of how selective adsorp- 


tion with a zeolite adsorbent works. Commercial and pilot- 


plant data are given as examples. 


Molecular Sieve Department, Linde Company, 
Division of Union Carbide Corp, New York 


THE TREATMENT of hydrocar- 
streams with molecular 
has created a great deal of technical 
interest recently. Synthetic, crystalline 
zeolites can make sharp separations of 
liquid or gas stream components, usu- 
ally without regard to comparative 
boiling points. A significant character- 
istic offered is high ‘loading capacity 
for removal of contaminants, which 
may be present in percentage amounts 
or only in trace quantities. Thus, these 
new materials are making fixed-bed 
adsorption economically feasible for 
single-step purification, or for final 


bon sieves 


cleanup through process staging in 
conjunction with other purification 
methods. 

Ethylene treatment is a very good 
molecular sieve use under develop- 
ment today, particularly super-drying 
and the removal of carbon dioxide to 
less than 5 ppm. Sulfur removal is 
emerging as a potentially important 
use too, as in the purification of re- 
cycle reformer hydrogen, Purification 
operations also involve coadsorption 
of moisture with other contaminants 
in some instances to provide a process- 
ing “dividend.” One example is the 


FIGURE 1—This model of an adsorbent shows the pores leading to the central adsorption cavity. 
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simultaneous sweetening and dehydra- 
tion of natural gas, where both H,S 
and water are removed in one pass 
through an adsorbent bed. Another 
instance is purification of annealing 
gas, where water and CQO, are coad- 
sorbed in the same bed. 

Sometimes a primary requirement 
is to dry a fluid to extremely low mois- 
ture concentrations, and subsidiary 
purification by removal of trace con- 
taminants again offers a processing 
“dividend.” For instance, excess meth- 
anol may be removed while drying 
acetone. Other illustrations of liquid- 
phase systems in commercial use are 
drying of ethylene dichloride, propyl- 
ene dichloride and pyridine. 

The molecular adsorbents 
that are commercially available are 
sodium or calcium alumino-silicates 
with cubic crystal structures. They are 
activated by heat to drive off water of 
crystallization, but the crystals do not 
collapse or rearrange as occurs with 
most other hydrated materials. The 
physical structure of the crystals re- 
mains unchanged, resulting in a geo- 
metric network of empty cavities con- 
nected by pores, comprising about 
one-half the total volume of the crys- 
tals. All adsorption takes place in the 
intercrystalline voids. Selective adsorp- 
tion may occur in the following ways: 


sieve 


Separation Factors 

Dimensional Effect. Figure 1 is a 
model of a molecular sieve unit cell. 
Light-colored spheres represent oxy- 
gen atoms and the dark ones indicate 
sodium or calcium Pores 
leading to the central ad- 
sorption cavity are precisely uniform 
in size, throughout the body of the 
adsorbent. Molecules small enough to 
pass through the pores are held 
strongly on the adsorption surface, 
but larger molecules are excluded. To 
illustrate this “sieving” effect, normal 
paraffins can be separated from iso- 
mers and cyclic hydrocarbons solely 
upon a size basis, regardless of similar 
boiling points. 


cations. 
arrows ) 


If the model shown in Figure | was 
fitted into a cube, pores leading to the 
adsorption cavity would be face- 
centered. The edge of the cube would 
be about 50 billionths of an inch. In- 
dividual particles of adsorbent mate- 
rial range from 0.5 to 5 microns in 
size before being pelletized with a 
binder, so several billion adsorption 
cavities may be present in a particle 
which is scarcely large enough to see. 
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Carbon Bond Saturation. Selective 
separation can be made even though 
the “sieving” effect does not occur, 
whenever all molecules in a mixed 
stream may be small enough to pass 
freely through the pores, The separa- 
tion factor then depends on a marked 
preference shown by the molecular 
sieve for unsaturated hydrocarbons. 
One example is the extraction of 
ethylene from ethane. Although both 
are adsorbed, the adsorbate is pre- 
dominately ethylene when a mixture 
is treated. Figure 2 indicates the de- 
gree of preference for the double- 
bonded ethylene. Note the comparison 
in this X-Y diagram where activated 
carbon prefers the saturated ethane. 

Polarity. A preference is shown for 
highly polar molecules, despite simi- 
larity in molecule sizes. An outstand- 
ing example is adsorption of water, 
which will displace all other adsor- 
bates. Hydrogen sulfide, ammonia 
and other polar molecules are also 
strongly adsorbed, with order of selec- 
tivity depending on relative polarity. 


CoO. Extraction from Ethylene. In 
polyolefin processes where CO, is a 
“poison,” the permissible level of CO, 
concentration in the feed may depend 
upon acceptable operating life for the 
polymerization catalyst, Usually, the 
maximum CO, level desired is sub- 
stantially less than that obtained with 
a chemical absorption process, and 
various supplementary means are nec- 
essary to meet purification require- 
ments. A conventional approach is to 
consider amine scrubbing followed by 
caustic wash, because equipment de- 
signs and operating techniques are 
well-known. Experience with this type 
of multi-stage system has pointed up 
several disadvantages: corrosion prob- 
lems frequently cause excessive main- 
tenance charges; undesirable contami- 
nants can be introduced downstream 
through amine and caustic carryover; 
and a heavy moisture load is im- 
posed on a stream which might have 
been acceptably dry prior to the wash 
treatment. 

In preference to multi-stage amine- 
caustic treatment, a single-step selec- 
tive adsorption system was proposed. 
A simple test showed that a practical 
separation could be made between 
CO, and ethylene despite coadsorp- 
tion of both components. Concentra- 
tion of CO, in the purified stream was 
well under 10 ppm, probably in the 
order of 1 ppm or less. The effluent 
stream was also dried to a dew point 
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below —100 F. Experimental installa- 
tions were made in the field to prove 
this interesting result on a pre- 
production scale under various oper- 
ating conditions. 

Regeneration technique was one of 
the most important operating condi- 
tions to be fixed in preliminary studies, 
Initial experiments for carbon dioxide 
extraction illustrated this fundamental 
factor: 

In one instance a pilot-plant was de- 
signed to remove 400 ppm carbon dioxide 


from ethylene at 2000 psig and 77 F. Each 
of two adsorption columns contained 500 
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After several alternative regeneration 
procedures were considered, the best 
scheme appeared to be the use of a satu- 
rated hydrocarbon or inert purge gas at a 
higher regeneration temperature. Satisfac- 
tory results were obtained using propane 
for purging, entering the bed at 645 F. 
and leaving at 570 F. Tests over the next 
six-month period showed no loss in car- 
bon dioxide capacity, after many regen- 
erative cycles using the saturated gas 
purge. 
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FIGURE 2—These equilibria data are for ethylene-ethane mixtures at 25 C. The data on silica gel 
and activated carbon were taken from Lewis, Gilliland, et al, Ind. Eng. Chem. 42, 1319-26. 


pounds of adsorbent in ¥%-inch pellet size. 
Regeneration after 18 hours adsorption 
was carried out by purging with the puri- 
fied ethylene stream at 10 psig, heated to 
455 F. Beds were regenerated for 10 hours 
with the effluent purge gas reaching 
355 F., and then cooled to 77 F. in two 
hours using purified ethylene purge. 


Adsorption cycles were terminated when 
carbon dioxide concentration in the efflu- 
ent rose to 10 ppm as measured by a con- 
tinuous analyzer. Operating time to break- 
through was reduced from 18 hours to 8 
hours after 16 cycles, using the regeneration 
method described above. It was immedi- 
ately apparent that bed capacity for carbon 
dioxide had deteriorated rapidly. Examina- 
tion of the adsorbent indicated cracking or 
polymerization of the ethylene purge gas. 
Experiments with coked bed samples proved 
that the hydrocarbon deposits could be 
burned off without damaging the adsorb- 
ent, but this extra processing step intro- 
duced undesirable increase in operating 
expense, 


Results obtained from other pilot 
plant locations correlated well with 
these findings. Each regeneration must 
be carried to the point of complete 
removal of adsorbed ethylene from 
the bed. Deposits of hydrocarbon resi- 
due, causing gradual loss in capacity, 
are avoided by using regeneration 
temperatures in the range of 500-600 
F. with a purge gas such as hydrogen, 
nitrogen or a saturated hydrocarbon. 
Methane or propane were used for 
purging in most of the work under- 
taken. 

Although some of the pilot-scale 
field tests have not been completed, 
typical performance data compared in 
Table 1 are applicable for a plant in- 
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stallation to be made this year. Ethyl- 
ene flow rate is about 134 million cfd, 
with CO, inlet concentration ranging 
from 0.3 to 0.45 volume-percent. 
Effluent CO, concentration is esti- 
mated to be < 5 ppm for the amine- 
caustic system, and < 1 ppm for the 
selective adsorbent system. Estimated 
operation costs include power, fuel, 
consumable materials and labor, but 
not maintenance and amortization. 
Note the differences in the two zeolite 
adsorbent systems, representing con- 
servative and optimum designs (Col- 
umns 2 and 3 respectively of Table 1). 


TABLE 1 


Cost Estimates——CO, Extraction From 
Ethylene 











Zeolite 
Absorption 


| Amine- 12 Hrs. 3 Hrs. 
Caustic |Adsorption,| Adsorption, 
Scrubbing | 310 Cycles 1000 Cycles 


Chemical 
| Absorption 








| $220,000 | $150,000 


73,000 


Direct investment cost 

Annual operation cost. . 

Operation cost/Mef 
ethylene 


$108,000 
39,400 


0.073 


45,400° | 
0.084 0.135 








* Does not include maintenance charges for corrosion 
control. 


Acetylene and Acetone Removal 
from Ethylene. A satisfactory system 
has not been developed for removing 
acetylene from ethylene on a commer- 
cial scale. However, the separation 
can be made, because triple-bonded 
acetylene is adsorbed in preference to 
double-bonded ethylene. Laboratory 
data show this, but the separation fac- 
tor does not appear high enough at 
present to justify design of an eco- 
nomical fixed-bed process. A few runs 
under simulated plant conditions con- 
firm this. 

Selective adsorbents can be used 
effectively in the purification process 
when acetylene is removed by acetone 
scrubbing. Small amounts of acetone, 
carried over with the purified ethyl- 
ene stream, usually can be romoved to 
a tolerable level by activated carbon 
traps. Acetone is highly polar, and 
therefore can be removed selectively 
from ethylene by zeolite adsorbents to 
essentially nil concentration, at the 
same time that other contaminants are 
coadsorbed, This “doubling-up” prin- 
ciple of single-step purification is ex- 
emplified in the following perform- 
ance analysis, where both acetone and 
CO, were to be removed by coadsorp- 
tion : 

Ethylene flow rate was 25,000 pounds 
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per hour, available over a pressure range 
from 50 psig to 500 psig. Moisture dew 
point was approximately —-100 F. Acetone 
concentration was 10 ppm, and CO, was 
present at 200 ppm. Dynamic design load- 
ings (break-through capacities) for the 
zeolite adsorbent were predicted to be 2 
weight-percent for acetone and | weight- 
percent for CO». Recommended operating 
pressure was 100 psig to increase partial 
pressure of the contaminants for optimum 
adsorption capacity. 

Assuming an eight-hour operating cycle, 
two adsorption columns required a total 
of 8320 pounds of adsorbent. Bed sizes 
were approximately 334 foot diameter by 
8 feet high. Regeneration temperature was 
400 F. to 500 F., using methane or sim- 
ilar purge gas. A dry purge gas, in the 
order of —-50 F. or —60 F. dew point, 
was recommended for most effective de- 
sorption at the lower regeneration temper- 
ature. 


Drying Liquids. As stated previously, 
zeolite adsorbents can be made to 
have some striking desiccant proper- 
ties in comparison with common dry- 
ing agents. Gases may be dried to dew 
points well below —100 F. under 
plant conditions and without auxiliary 
refrigeration, and liquids can be dried 
to effluent water concentrations of 2 
ppm or less. High capacity is retained 
even at high temperature. Usually the 
desiccant properties depend mostly on 
polarity as a separation factor, because 
water is highly polar and therefore is 
very strongly adsorbed. Capacity ad- 
vantages are most pronounced, how- 
ever, when the material to be dried 
cannot be coadsorbed, to combine the 
advantages of two separation factors: 
polarity and “sieving” effect. This 
principle is recognized in the drying 
of a cyclic hydrocarbon solvent, with 
molecules too large to pass through 
the pores of a given adsorbent. A very 
good example of this “sieving” effect, 
combined with high capacity at high 
temperature, is seen in the liquid- 
phase system reported in Table 2. 


TABLE 2 
Drying 








Material to be dried.............. | Cyclic hydrocarbon 

\ - solvent 

Specific gravity (water = 1).... .7 

Flow R ’ . 200 gal./min. 
ihe. 35 psig. 

Inlet water concentration. . . 300 ppm 

Operating Temperature. . 7 212° F. 

Breakthrough design capacity for 

7 weight percent 

2 ppm 

Molecular Sieve 


Type 5A 
pic’ extruded pellets 


Effluent water concentration 


Adsorbent type............ zs 


Adsorbent particle size 

Number of drying towers required. . 

Bed weight for each tower 

Bed diameter 8 ft. 

Bed height 6.2 ft. 

Superficial linear velocity of liquid.. 1 ft./min. 

Typical Operating Cycle for Each Bed: 
Adsorption............ 24 hr. 
Draining 5 asia ieradoe a 2 hr. 
Heating... . weeses ae 
Cooling. . . . 10 hr. 








A long operating cycle was selected to 
provide a minimum bed depth of 6 feet. 
The dynamic design loading for water was 
estimated by taking half the static equilib- 
rium water capacity, and further reduced 
by subtracting the anticipated amount of 
water remaining on the bed after regen- 
eration. In order to obtain a design load- 
ing of 7 weight-percent and to attain an 
affluent water concentration of 2 ppm or 
less of water, the residual water content 
of the adsorbent after regeneration should 
be no greater than 1 wt-%. 

Several different choices of regeneration 
techniques could be used to accomplish 
this level of residual water loading. One 
method would be to heat the bed to 600 F. 
by circulating a heat-transfer fluid through 
internal coils, while purging the adsorbent 
with a gas having a dew point of +20 F. 
or lower. Another method would be to 
heat the bed through internal coils to 
380 F. with 200 psig steam, and purge 
with a —60 F. dew point gas to sweep 
the desorbed water from the bed. In either 
of these cases, nitrogen, methane, or any 
other reasonably dry process gas stream 
could be used as the purge medium. 

In the event no other suitable purge gas 
is available, recycled solvent vapor could 
be used. For this type of operation, the 
solvent could be vaporized, blown through 
the heated bed, condensed, decanted from 
a water separator as a liquid, and finally 
revaporized. This technique of recycling 
vapor could also be used to supply all of 
the bed regeneration heat, and thereby 
eliminate the embedded coil heating sys- 
tem. In this case, the installation of a gas 
superheater following the blower would be 
required. The vapor should be heated to 
600 F. to insure as low as residual water 
loading on the bed as possible. A purge 
gas such as nitrogen could just as well be 
used in a closed cycle to bring the bed 
up to temperature, provided an external 
cooler was installed ahead of the heat to 
condense and remove the desorbed water 
vapor. To obtain a residual water loading 
of 1 wt-% however, it would be necessary 
to purge the bed with a dry gas during 
the final stage of the heating process. 

Cooling of the bed could also be ac- 
complished in a number of ways. A heat- 
transfer liquid could be circulated through 
the embedded coils, and then through an 
external water-cooled heat exchanger. An 
alternate method would be to pump liquid 
solvent into the bottom of the hot column, 
and utilize the latent heat of vaporization 
of the solvent to remove the heat. The 
vapor released could then be condensed 
and recycled through the column. Another 
method of cooling, of course, would be to 
circulate a gas such as nitrogen on a closed 
cycle basis through the bed and an exter- 
nal cooler. 

As can be seen from the foregoing de- 
scription, there are a number of possible 
combinations of heating and cooling meth- 
ods that could be employed in this case for 
regenerating the adsorbent beds. The final 
choice would depend entirely on the type 
of purge gas and source of regeneration 
heat available, but considerable latitude 
can be enjoyed in utilizing existing facil- 
ities. 

The “sieving” effect is equally ap- 
propriate for removing dissolved water 
from jet fuels. Another use in com- 
mercial operation is the complete dry- 
ing of transformer oils, without re- 
moval of the inhibitors. Fluorocarbon 
refrigerants also can be dried com- 


pletely with capacity 5 to 19 times 
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greater than that shown by ordinary 
types of desiccants, due to exclusion 
of refrigerant molecules from the ad- 
sorption cavities in selective adsorb- 
ents, These adsorbents are used in 
dehydrators for commercial and do- 
mestic refrigerators, where equili- 
brium loading conditions exist in 
recirculatory equipment. Regenerable 
columns are quite feasible for dy- 
namic drying fluorocarbon refrigerant 
systems in gaseous diffusion plants, or 
in the manufacture of refrigerant ma- 
terials. Performance factors for dy- 
namic drying are shown in Table 3, 
comparing two types of fluorocarbon 
refrigerants possessing significant dif- 
ferences in water solubility factors. 


TABLE 3 


Dynamic Drying of Fluorocarbon 
Refrigerants 





Refrigerant- | Refrigerant- 
12 22 





Dissimilar Operation 
Conditions: 

Inlet water concentration... . 190 

Superficial liquid velocity... .| 1, 

Bed diameter 1. 

; ry 

30 





.p.m. 
om 
Amount of Adsorbent | 
required per bed | 130 Ibs. 
Op Conditi 
to Both Systems: | 
Flow rate | 6000 Ib./hr. 
Inlet temperature | 100 F. 
Design capacity at break- } 
throug | 7 weight percent 
Operating cycle ....| 8 hrs. adsorption, 8 hrs. 


heating and cooling 
Effluent water concentra- 
ae: 
Bed regeneration tempera- 
ture 
Type of purge gas 
No. of beds in system 
Type of adsorbent required . . 








2 p.p.m. or less 








Selective Removal of Sulfur Com- 
pounds. Removal of sulfur com- 
pounds, predominantly H,S and lower 
mercaptans, is being investigated in a 
number of pilot-plant systems, Several 
commercial installations are expected 
to be in service by the end of 1957. 
An example is the simultaneous sweet- 
ening and dehydration of natural gas 
by coadsorption of H,S and water. A 
typical performance analysis follows: 

Gas flow rate is 5 million standard cubic 
feet per day water-saturated at 800 psig 
and 80 F. ] +t H:S concentration is 140 
grains per luv standard cubic feet. Break- 
through design capacity for Molecular 
Sieve Type 5A is 10 wt-% for water, 7 
wt-% for HS. The purified stream con- 
tains less than 1 pound of water per mil- 
lion scf, and less than 0.25 grains H.S per 
100 scf (negative lead acetate test). Initial 
investment for the adsorbent system is esti- 
mated to be about equal to that for an 
amine scrubbing unit, but the adsorbents 
show a real advantage in reducing usual 
operating costs by almost half. 

Tests performed recently indicated 
profitable use of adsorption in a re- 
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former hydrogen—recycle purification 
system. Existing equipment included 
an MEA scrubber to remove 100 ppm 
H.S from the recycle stream, followed 
by a drying column. The test adsorp- 
tion column sweetened and dried the 
recycle stream in one step. This means 
that the desiccant in the drying col- 
umn could be replaced with a zeolite 
adsorbent, and the scrubbing tower 
could be by-passed or removed. Pre- 
liminary studies indicated an annual 
saving in operating cost of about 
$20,000 for the treatment of 5 million 
standard cubic feet per hour, 


Selectivity on the basis of relative 
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polarity is illustrated by the separa- 
tion of HS from CO,, where H.S is 
more strongly adsorbed because of 
greater polarity. Figure 3 shows equi- 
librium adsorption capacity for H,S 
on a commercial zeolite adsorbent 
(Molecular Sieve Type 5A pellets) 
in the low partial-pressure region, and 
Figure 4 is an X-Y diagram for an 
H.S-CO, system. In the general ex- 








LB. OF HYDROGEN SULFIDE ADSORBED PER 100 LB. OF DRY ADSORBENT 


05 


HYDROGEN SULFIDE PRESSURE MM OF HG 


FIGURE 3—The adsorption capacity of hydrogen sulfide on a molecular sieve adsorbent is given 
here at various temperatures and pressures. 


139 





Selective Adsorption... 
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FIGURE 4—A mixture of hydrogen sulfide and carbon dioxide was used to obtain these equilibria 
data on a molecular sieve adsorbent at 25 C and 760mm Hg. 


ample shown in Table 4, the hydro- 
gen, argon, nitrogen and carbon 
monoxide are not considered to be 
absorbed at room temperature. 


TABLE 4 
H.S and CO. Removed 





Feed Components Moles/Hr. 





Performance Conditions: 
Operating temperatures 
Operating pressure.............. 7 psig. 
Moisture content Saturated 
Amount of Adsorbent........... 9000 lb./bed/hr. 
Length of adsorption cycle....... 1 hr. 
Bed diameter 5.7 ft. 
8.25 ft. 
Regeneration temperature. .. . 450F. 
Regeneration gas............... Air 
Cooling gas... ae aac’ 
Pressure drop through bed during 
adsorption PA oF 5 psi. 
Heat input during regeneration... 1,300,000 B.t.u./ 
cycle 
900,000 B.t.u./ 
cycle 


Heat extraction during cooling. . . 








It is necessary to remove H.S concen- 
tration to as low a value as possible. A 
very low moisture dew point is not re- 
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quired, so the cheapest possible drying 
method should be employed to reduce the 
drying load on the adsorbent, thereby 
keeping bed size at minimum. Either 2 or 
3 adsorption columns could be used. In a 
two-bed system, one bed must be regen- 
erated and cooled during the time the 
other bed is on the adsorption cycle. In 
a three-bed system, one bed will be on 
adsorption, one bed will be on regenera- 
tion, and the third bed will be on the cool- 
ing cycle. An equipment cost evaluation 
would determine whether or not the cost 
of the additional bed would be paid for 
by the use of smaller heaters, coolers and 
blowers. Table 4 summarizes the conditions 
of operation. 

In this coadsorption system, both hydro- 
gen sulfide and carbon dioxide are ad- 
sorbed until the bed becomes saturated 
with carbon dioxide. Then the adsorbed 
carbon dioxide will be displaced from the 
bed at the same rate hydrogen sulfide is 
being adsorbed. Hydrogen sulfide will be 
removed quantitatively from the stream 
until hydrogen sulfide breakthrough finally 
occurs. Both H:S and CO, will be re- 
moved from the stream during the first 
10% of the adsorption cycle. The effluent 
gas stream from the bed during this time 
would have approximately the following 
composition: 

Hydrogen 

Carbon monoxide.... 

Argon 

Nitrogen 


moles /hr. 


Total. ...115.8 moles/hr. 


The gas flow is reduced to approxi- 
mately 35 percent of the feed during the 
first 10 percent of the adsorption cycle, 
and both carbon dioxide and hydrogen sul- 
fide are removed. During the remaining 90 
percent of the adsorption cycle, the efflu- 
ent gas stream will rapidly increase to 
approximately 215.3 moles/hr. of carbon 
dioxide. This is equivalent to the 210 
moles/hour in the feed plus 5.3 moles/ 
hour being displaced from the absorbent 
by hydrogen sulfide adsorption. 

The effluent gas stream during the first 
10 percent of the cycle might be unsatis- 
factory because of its off-composition, and 
might have to be vented or used for sec- 
ondary purposes. The amount of gas 
vented during this period would amount 
to approximately 3.5 percent of the feed 
stream. In addition, at the end of the ad- 
sorption cycle, the bed would contain 
approximately 30 moles of hydrogen sul- 
fide and carbon dioxide, amounting to ap- 
proximately 9 percent of the feed stream. 
Thus, a total 12 percent of the feed stream 
might be lost to the process on each cycle, 
depending on use requirements. 

Regeneration can be accomplished by 
direct flow of preheated gas, or by use of 
internal heating coils plus a purge gas. 
From the composition of the process 
stream, it is assumed that air would be a 
satisfactory purge gas if the direct flow 
method of heating is adopted. In this case, 
approximately 18,600 pounds of air pre- 
heated to 500 F. would be required per 
cycle. Similarly, the bed could be cooled 
to 100 F. by a direct flow of precooled air. 
It is estimated that approximately 14,000 
pounds of air precooled to 80 F. would be 
required per cycle. 

The heat input and extraction loads 
shown in the table of operating conditions 
account only for the sensible heats of the 
adsorbent and the adsorber shell plus the 
latent heats of desorption of hydrogen sul- 
fide and carbon dioxide. Therefore, if in- 
temal heating and cooling coils are to be 
used, the sensible heat of the coils must 
must be added to the figures shown. If the 
internal coils are used, a portion of the 
effluent stream would be satisfactory to 
use as the purge gas. If the purge gas flow 
rate is high enough on the cooling cycle, 
the bed would become saturated with car- 
bon dioxide and it would not be necessary 
to vent the effluent gas during the first 
10 percent of the succeeding adsorption 
cycle. 


Application. Most of the specific uses 
described here are in advanced pilot- 
plant stage or in production operation. 
Other uses still in the exploratory 
phase will exert significant influences 
on future processing techniques. 
Ethylene recovery from demethanizer 
top gases, and olefin recovery from 
lean refinery concentrate streams are 
more than technical possibilities now, 
and economical operating methods 
are being devised for such systems. 
The molecular sieve is uniquely 
important of course in the selective 
adsorption of n-paraffins from mixed 
streams containing isomers and cyclics. 
This property has some obviously in- 
teresting possibilities in the upgrading 
of gasoline stocks, $+ 
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FIGURE 1—An increase in temperature produces an overhead material having a lower viscosity. 


Here's Data on Propane Fractionation 





Some of the advantages of separating hydrocarbons according to their solu- 
bility in liquid propane are discussed in this article. These data are compared with sepa- 
ration by distillation. 


Edwin E. Smith, Ohio State University, Columbus, Ohio 
Carl E. Fleming, B. F. Goodrich Chemical Company, Avon Lake, Ohio 




















SOLVENT FRACTIONATION 
60r 7 separates hydrocarbons according to 
their solubility in liquid solvent. This 
7 differs from the usual method of sep- 
aration according to volitility, as in 
= distillation. 

Propane is a very versatile solvent. 
4 Over a temperature range of 100 F. 
to its critical temperature 206 F. (for 
al pure propane), the selective proper- 
ties of liquid propane can be altered 
simply by changing the operating con- 
ditions, i.e., temperature, pressure, and 
solvent-to-oil ratio of the extraction 
operation. 
Although very desirable product is 
7 obtained, the primary advantage of 
propane fractionation is in the greater 
- yield of a more stable oil. The process 
operates at comparatively low tem- 
a J peratures, thus eliminating the ther- 
mal decomposition which occurs in 
10 1 l i l 1 | r l L L r distillation. Based on laboratory vac- 
190 194 198 202 206 210 214 uum distillation (at 1.9 mm Hg abs 
pressure) a 30 percent greater yield 
Temperature, °F. of SAE 10 and 20 fractions is obtained 


FIGURE 2—High temperatures reduce the yield because less high-molecular weight material is by Rae tee fractionation. - : ‘i 
included in the overhead. Basically, propane fractionation is 


50F 


P/O = 3.7 
40+ 


Yield, % Overhead 


20 
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Solvent Fractionation . . . 





achieved by mixing propane thor- 
oughly with a residuum and then 
allowing the mixture to settle into two 
layers or phases. The upper, or pro- 
pane-rich phase will contain all the 
low molecular weight hydrocarbons. 
The lower or oil-rich phase will con- 
tain all high molecular weight hydro- 
carbons and a minor amount of pro- 
pane. The hydrocarbons of intermedi- 
ate molecular weight will be partially 
soluble in the propane-rich phase— 
the solubility increasing with decreas- 
ing molecular weight. 


In general, factors which tend to 
increase the density of propane will 
increase solubility of a given hydro- 
carbon. That is, decreasing tempera- 
ture or increasing pressure will in- 
crease the average molecular weight 
of hydrocarbons soluble in the pro- 
pane-rich phase. 


At temperatures below 180 F. and 
pressures above the vapor pressure of 
propane, temperature is the most im- 
portant factor in determining solu- 
bility. At temperatures near the criti- 
cal, pressure is also an important 
factor, as properties of liquid propane 
approach those of a gas. 


A special case of propane fractiona- 
tion, propane deasphalting, precipi- 
tates resinous-asphaltic constituents of 
a residual oil from a propane solution 
of the residue. For this discussion, 
however, we will assume we are deal- 
ing with a deasphalted long residuum 
composed essentially of high molecular 
weight hydrocarbons of similar aver- 
age, structural composition through- 
out its molecular weight range. The 
solubility of the hydrocarbons then 
will be determined primarily by mo- 
lecular weight and only slightly by 
structural composition. 


To investigate the feasibility of pro- 
pane fractionation of long residua, 
the continuous liquid-liquid extraction 
pilot plant shown in the accompany- 
ing box was designed and constructed. 
The experimental data from this unit 
are reported in Table 1. 


Unless otherwise noted, pressure 
was controlled at 500 psi for runs at 
lower temperatures, or 5 to 15 psi 
above the vapor pressure of propane at 
operating temperatures above 180 F. 


Runs 1 through 19 were made pri- 
marily to establish operating charac- 


TABLE 1 


Data Summa 








PROPERTIES OF OIL 





Phase Flash 
P/O ise. Residue (F) 





Feed 
Overhead 
Bottoms 


510 





Feed 
Overhead 
Bottoms 





Feed 
Overhead 
Bottoms 





Feed 
Overhead 
Bottoms 


340 
112 





Feed 
Overhead 
Bottoms 


0 


Same as Overhead—Runs 1 and 2 
90.2 25.9 2 





Feed 
Overhead 
Bottoms 


n 5 
0.70 
3. 


Same as Overhead—Ru 
78.9 26.6 


602 21.5 





Feed 
Overhead 
Bottoms 


520 3. 
113.7 26.1 0. 
928 18.3 


7 
83 
5 
7 


3 
7 





Feed 
Overhead 
Bottoms 


Same as Bottoms—Run 7 
195 23.4 1, 
1950 19.1 





Feed 
Overhead 
Bottoms 


Same as Bottoms—Run 8 
414 21.4 1.32 
5200 17.0 





Feed 
Overhead 
Bottoms 


Same as Bottoms—Run 9 
875 21.6 3. 
14.5 





Feed 
Overhead 
Bottoms 


Same as Run 1 
69.2 27.4 
2190 17.4 


0.58 





Feed 
Overhead 
Bottoms 


Same as Bottoms—Run 11 
309 21.2 1.96 


11.7 





Feed 
Overhead 
Bottoms 


326 20.4 
124.5 24.9 
12.1 





Feed 
Overhead 
Bottoms 


Same as Run 13 
101.6 25.9 
16.4 





Feed 
Overhead 
Bottoms 


Same as Run 1 
65 28.1 
705 18.0 





Feed 
Overhead 
Bottoms 


Same as Bottoms—Run 15 
175 23.3 1.55 





Feed 
Overhead 
Bottoms 


Same as Overhead—Run 16 
77.0 26.0 0.50 
222 22.3 1.88 





Feed 
Overhead 
Bottoms 


201 22.9 
105 26.1 
6.1 





Feed 
Overhead 
Bottoms 


Same as Overhead—Run 1 
64.2 29.1 
312 21.2 





Feed 
Overhead 
Bottoms 


116 
54.4 29.1 
862 17.0 





Feed 
Overhead 
Bottoms 


Same as Run 20 (680 Long Res.) 
51.4 30.1 0.36 
180.7 21.4 





Feed 
Overhead 
Bottoms 


Same as Run 20 
52.4 29.9 
586.8 18.8 





Feed 
Overhead 
Bottoms 


Same as Run 20 
72.6 27.2 
7.4 25.2 





Feed 
Overhead 
Bottoms 


Same as Run 20 
30.0 


20.0 





Feed 
Overhead 
Bottoms 


Same as Run 20 
30.9 
20.4 





Feed 
Overhead 
Bottoms 





‘Same as Run 20 
58.97 28.8 0.51 505 
18.9 9.41 635 





Feed 
Overhead 
Bottoms 


~ Same as Overhead—Run 25 
44.66 31.5 0.06 450 
64.41 28.4 1.13 510 





Feed 
Overhead 
Bottoms 





‘Same as Run 20 
49.02 30.4 


4 475 
19.1 Be 


0.1 
8.7 630 
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teristics of the unit, and to serve as 
a rough guide in selecting operating 
conditions for future runs. For these 
reasons, a wide variety of feed stocks 
was used. 

Runs 20 through 36 were made for 
the specific purpose of separating a 
Corning (Ohio) grade long residuum 
into SAE 10, 20, 40, and 90 lube base 
fractions. 


In the preparation of each frac- 
tion, several preliminary runs were 
made to establish proper operating 
conditions. The data obtained while 
attempting to find the appropriate 
conditions to separate the SAE 10 
fraction may be used to illustrate the 
effects of changing operating variables. 


The effect of temperature may be 
studied from runs 20, 22, 24, 30, and 
31. These were made at approximately 
the same propane-to-oil ratio at dif- 
ferent temperatures. Figures 1 and 2 
illustrate the effect of temperature 
change on viscosity and on yield of 
overhead oil, respectively. The curves 
show that increasing temperature de- 
creases the viscosity and yield, or the 
molecular-weight range of oil soluble 
in the propane rich phase. 


Propane-oil ratios were studied by 
referring to runs 21, 22, 23, and 26. 
These were made at approximately 
the same temperature and pressure, 


TABLE 1—(Continued) 


but at different propane-feed ratios. 
Inspection of Figures 3 and 4 reveal 
that as the propane-feed ratio is de- 
creased, viscosity and yield decrease, 
then suddenly increase below a pro- 
pane-feed ratio of around 2.0. This 
abrupt change in tendency is due to 
the different properties of the pro- 
pane-rich phase at low propane-to-oil 
ratios. As the percentage of oil in the 
overhead phase increases, its density 
becomes greater, until a point is 
reached where characteristics of the 
phase approach those of a propane-in- 
oil, rather than an oil-in-propane 
system. 

Selective separation is not achieved 
at low P/O ratios. As may be sur- 
mised from the Ramsbottom carbon 
residue and viscosity values of the 
overhead oil from Run 23, the over- 
head oil contains hydrocarbons which 
are normally found in the overhead 
when propane-fractionated at 155 to 
160 F. Selectivity increases with in- 
creasing propane-feed ratios, as indi- 
cated by a more pronounced differ- 
ence in properties between overhead 
and bottoms oil, 

At lower operating temperatures, 
selectivity is markedly better, For this 
reason, a greater number of “stages” 
is required for propane fractionation 
of lighter lube oils than is needed for 
a similar separation of the heavy 
fractions, 








PROPERTIES OF OIL 


Flash 
Residue (F) 





API 


Vise. 
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To compare oil fractions prepared 
by both propane fractionation and 
routine distillation, the SAE 10 frac- 
tion (Run 31) and a wax distillate 
fraction distilled from the same long 











Feed 
Overhead 
Bottoms 





Same as Overhead—Run 25 
44.66 31.4 0.20 415 
83.93 26.6 1.6 500 





Feed 
Overhead 
Bottoms 


23.9 


Same as Run 20 
31.4 ed 415 
23.6 : 510 





Feed 
Overhead 
Bottoms 


16.2 


Same as Run 20 
44.52 31.8 i 415 


0.64 185.4 23.1 \e 505 





Feed 
Overhead 
Bottoms 


17.4 


Same as Bottoms—Run 31 
60.84 28.4 0.47 470 


0.40 754.7 18.0 





Feed 
Overhead 
Bottoms 
Feed 
Overhead 
Bottoms 





21.7 


Same as Bottoms—Run 31 
7.2 61.01 28.2 0.51 
0.4 795 18.0 





Same as Bottoms—Run 33 
99.9 26.0 0.91 


0.36 2825 13.2 13.1 





Feed 
Overhead 
Bottoms 


47.0 


17.8 





Same as Bottoms—Run 33 
113.2 25.6 1. 
3000 


0.35 12.8 15.0 





Feed 
Overhead 
Bottoms 


Note: P/O—Propane-to-cil (weight) ratio. 
Visc—Viscosity, Saybolt Universal Seconds at 210 F 
API—Gravity, Degrees API at 60 F. 

Color—NPA color system 

Residue—Ramsbottom Carbon Residue 

Sp. G—Specific Gravity 
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Same as Bottoms—Run 35 
378 21.7 3.03 
9.5 18.4 
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FIGURE 3—Selective separation is not achieved at low propane-feed 
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Here Is the Apparatus Used 


THE DUPLEX PUMP for oil and pro- 
pane is a controlled-volume pump, with 
variable rates from 0 to 3.5 gallons per 
hour of oil and 0 to 15 gallons per hour 
of propane. The oil and propane are 
pumped through steam-heated exchangers 
which precisely control the temperature of 
the propane and oil at the operating tem- 
perature. The propane enters the tower 
near the base, the oil near the top, giving 
a countercurrent flow of oil and propane. 

The pressure in the tower (fabricated 
from 3-inch pipe, 5 feet long, and con- 
taining eight equally-spaced baffle plates) 
is controlled by the valve at the top of the 
tower; the valve at the base of the tower 
maintains a constant interface level be- 
tween the oil-rich and propane-rich phases, 
as observed in a sight glass at the base of 
the tower. 

The two phases leaving the tower pass 
through heat exchangers which flash the 
majority of the propane from both. The 
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oil products flow to steam-heated receivers 
which are drained periodically. 

The propane vaporized from each phase 
passes through a condenser where it is 
liquified and flows back to the propane 
storage tank. The pressure in the receivers 
and condenser corresponds to the vapor 
pressure of propane in the storage tank: 
125-200 psi, under normal operating con- 
ditions. 

The overhead oil and bottoms oil in the 
receivers, even at steam temperature, con- 
tain a small but definite amount of pro- 
pane. This dissolved propane, removed 
from the system as the receivers are 
drained, is considered expendable, since its 
recovery would require an expensive com- 
pressor and other auxiliary equipment. 
Compared to the total volume of propane 
circulated, the losses are insignificant. The 
final traces of propane are stripped from 
the overhead and bottoms oil in large 
batch stills under vacuum. 


40 60 80 10.0 
Propane - Feed Ratio 


FIGURE 4—Below a propane-feed ratio of about 2.0 the nature of 
the overhead phase changes, 


residuum were dewaxed and filtered. 
In addition, the SAE 40 fraction 
(Run 35) and deasphalted residual 
oil, from distillation of the long resid- 
uum, were similarly treated. Analytical 
data on these four oils are given in 


Table 2. 


TABLE 2 


Comparison of Propane Fractionation with 
Distillation 





Bright- 
stock 
SAE 40 | (Resid- 
Fraction, ual Oil) 


25.4 
0.84 


SAE 10 | Di 
| Fraction| Neutral 





eee pt 
Pour Pt. (F).. 


20 
119.0 
85 


Structural Comp.: 
JC aromatic. . . 
%C naphthenes. . 
%C paraffins. . 














These data show a small but defi- 
nite difference in composition of oils 
fractionated by the two methods. This 
difference indicates that propane frac- 
tionation separates hydrocarbons ac- 
cording to molecular weight, rather 
than structure, to essentially the same 
degree as distillation. 


The advantage of propane frac- 
tionation is not due primarily to the 
desirable difference in composition 
produced, but in the greater yield of 
a more stable oil. Propane fractiona- 
tion, at its comparatively low tempera- 
tures, eliminates the thermal decom- 
position which occurs in distillation. 
Based on laboratory vacuum distilla- 
tion (at 1.5 mm. Hg abs. pressure), a 
30 percent greater yield of SAE 10 
and 20 fractions was obtained by 
propane fractionation. HH 
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Extractive Crystallization Today 


Here is a comprehensive review of extractive crys- 


tallization. The principle is described in connection with 


several urea dewaxing units which have gone into commer- 


cial operation recently. 


Lloyd C. Fetterly 


Shell Development Company, Emeryville, California 


EXTRACTIVE CRYSTALLIZA- 
TION is the most recent unit opera- 
tion to be added to the growing list 
of separation techniques being util- 
ized on a commercial scale by the 
petroleum industry. Whereas well- 
known procedures such as adsorption 
and distillation separate molecules by 
class and size, extractive crystallization 
by complex or adduct formation 
(adduction) permits segregation on 
the additional basis of shapes of mole- 
cules. For example, complexes formed 
with agents such as urea, thiourea, 
cyclodextrins, desoxycholic acid, and 
4,4’-dinitrodiphenyl exist as extended 
channel configurations in which both 
the cross section and length of the 
extracted molecule are important vari- 
ables determining the degree of re- 
action and selectivity of separation. 
Hydrocarbon hydrates, quinols, and 
other “clathrate” or cage-like com- 
plexes are able to trap smaller more 
spherical molecules. In this class the 
length of the adducted molecule is 
not so decisive. 

At the present time urea is by far 
the most important complexing agent 
from a commercial standpoint since it 
is inexpensive, and will form well de- 
fined filterable and regenerable crys- 
talline complexes with straight-chain 
paraffinic compounds particularly the 
n-paraffins and slightly branched 
waxes contained in petroleum frac- 
tions. 


July, 1957—PETROLEUM REFINER 


Although complexes such as the 
hydrates** have been known for many 
years, they remained scientific curios- 
ities and have often posed a problem 
for the natural gas industry. The acci- 
dental discovery of the urea-n-paraffin 
adducts by Dr. F. Bengen in Germany 
about 1940 sparked almost immediate 
commercial interest in this field as 
a potentially useful separation tech- 
nique. When his discovery’ became 
known shortly following World War 
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FIGURE 1—At low molecular weights, the nor- 

mal paraffins (represented by open bars) are 

much more predominant than the branched and 
cyclic paraffins (represented by solid bars). 


II, laboratories throughout the 
world**’ began their investigations 
and soon optimistically proposed the 
use of urea processes for the produc- 
tion of many products such as ultra- 
low pour point lubricating oils, kero- 
sine range jet fuels having low cloud 
points, gasoline of improved octane 
number, pure n-paraffins for chemical 
synthesis and odorless solvents, pure 
alpha-olefins, straight-chain specialty 
waxes, and many related potential 
applications in the natural products 
fields.1*:**.48 The Author’ *** dis- 
covered the related class of channel 
thiourea complexes while checking 
and extending Bengen’s results. In 
many ways these proved to be com- 
plementary to the urea adducts with 
the larger interpenetrating spirals of 
thiourea capable of selectively extract- 
ing branched chain and cyclic paraf- 
fins, having a particular cross section 
5.8 by 6.8 A). In France, Angla’? 
independently reported thiourea com- 
plexes of various naphthenes and chlo- 
ro-paraffins. Again, several applica- 
tions of this group of adducts were 
suggested. These included “molecular 
packaging” of volatile, toxic, or un- 
stable compounds, and the production 
of high octane alkylates, cyclohexane 
for adipic acid synthesis, and highly 
branched and cyclic waxes from con- 
ventional wax products. In view of 
the potential scope of this field the 
author and co-workers* adopted the 
term “extractive crystallization” to de- 
scribe new crystallization separations 
based upon adduct formation. 
Early pilot plant studies on a two- 
barrel per day unit by Bailey et al.‘ 
(Shell Oil Company, Wilmington) 
demonstrated that continuous cyclic 
operation of a urea process using a 
methyl isobutyl ketone-water-urea sys- 
tem was feasible and that a commer- 
cial plant could be designed. Many 
other variations have been proposed 
in the patent literature and several 
other pilot plants***** have been con- 
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structed. Economic considerations 
soon indicated, however, that urea 
and thiourea extractive crystallization 
was not going to displace distillation 
and solvent extraction as a basic sepa- 
ration technique. Its closest analogy 
is solvent dewaxing. At the time of 
our previous review**:** of this subject, 
no large scale units had been reported. 
Since then, at least three® and possibly 
other*® plants have been constructed 
in the U, S. and Europe. These com- 
mercial installations are all concerned 
with dewaxing. It is highly probable 
that progress in the near future will 


derived from van der Waals’ attrac- 
tion between the channel walls and 
the adducted paraffin chain and from 
the formation of stronger “supported” 
hydrogen bonds between the urea 
molecules which spiral to form the 
channel, The canals produced by the 
formation of urea adducts all have an 
average diameter of 5.0-5.5 A, which 
ideally incorporates a n-paraffin such 
as cetane (n-C,,), but not molecules 
of larger cross section like benzene 
and highly branched paraffins. Meas- 
urements regarding composition, den- 
sity, heats of reaction, and equilibria 





60 


U 
° 

- 
Zz. 
fe 
if 
) 
~ 
fod 
e 
a 
= 





L 


AVG MELTING 
POINT CURVE 


LOWER LIMITS 
OF REACTIVITY 





] l ] 





12 


16 20 24 


C-ATOMS IN LONGEST UNBRANCHED CHAIN 


FIGURE 2—The melting point of a wax may usually be correlated with the urea complex stability. 


continue along these same lines. For 
this reason it is the object of this 
paper to emphasize this aspect of ex- 
tractive crystallization and to review 
general process proposals with this 
field of application in mind. As the 
value of specialty petroleum products 
continues to rise, separations based 
upon the shapes of molecules must 
gain in importance. 


Before considering examples of lab- 
oratory separations and commercial 
operational cycles, it will be helpful 
to review briefly the properties of the 
urea complexes and several of the 
problems inherent in their use. Ther- 
modynamic studies have been ade- 
quately presented by several in- 
vestigators” **:4% 4? and excellent re- 
views*® 24,27, 59% 43,158 are also available. 
The driving force for adduct forma- 
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tion is of these materials all confirm 
this concept of structure gained from 
x-ray studies by Smith,**** Her- 
mann?**° and Lenné.*® At room tem- 
perature and atmospheric pressure n- 
hexane is the shortest member of the 
series which will react. Pentane forms 
a complex at lower temperatures’® *® 
in liquid SO, as solvent. Recently both 
n-butane and propane have also been 
reported** to adduct at very low 
temperatures and under high pressure. 
Although there appears to be no theo- 
retical upper limit to the length of 
paraffin chain which will react, an 
apparent decline in activity has been 
observed* for n-paraffin above n-C35o. 
This activity decline is believed to be 
a rate limiting effect.** 


Equilibrium. Redlich et al.** have 
represented the change in free energy 


by the equilibrium constant K for the 
decomposition reaction: 


Complex — Reactant + m* Urea (1) 

K = az*av™ (2) 

where m is the number of urea mole- 
cules per molecule of reactant parffin. 


m = 0.65 n+ 1.50 forn C; ton Cre 
(n =number of C-atoms in the paraffin) 


Thus the value of K is equal to the 
mole fraction of the reactant in a per- 
fect solution which is in equilibrium 
with the complex (activity a, = 1) 
and solid urea or its saturated solution 
where a, = 1. The reciprocal of 
K (e.g., Kreaction) is a direct measure 
of the stability of the complex. Inspec- 
tion of these equations shows that 
although the reactivity of an adduct- 
able paraffin increases rapidly with 
chain length, it also is very sensitive 
to the activity or concentration of urea 
in solution. A process for removing 
n-paraffins and reactive waxes should, 
therefore, employ solid urea or a sat- 
urated solution at as low a tempera- 
ture as possible to shift the equilib- 
rium favorably. The ease. with which 
these complexes will dissociate is im- 
portant in the regeneration of their 
constituents. Regeneration is usually 
carried out simply by raising the temp- 
erature in the presence of water, the 
partially saturated urea solution or in 
an excess of hot inert solvent. The 
complexes, however, are sufficiently 
stable to permit handling, filtration, 
and washing. At 25 C, the decomposi- 
tion equilibrium constant for n-paraf- 
fins is as follows: 


log K = 2.20 — 0.403m (4) 


The equilibrium removal of a ma- 
terial such as cetane may be considered 
nearly quantitative (0.3 ¢g/100 ml in 
benzene at 25 C.). For many of the 
potential applications of urea process- 
ing such as the dewaxing of light dis- 
tillates and the up-grading of gasoline, 
kerosine for solvents and jet fuel, and 
diesel range fractions, the problem is 
simply to obtain the maximum separ- 
ation of n-paraffins from completely 
unreactive species. Here the degree of 
separation under most conditions can 
be readily predicted, 


The dewaxing of heavier distillates 
is more complicated because they usu- 
ally contain waxes of varying compo- 
sition and reactivity with urea. 
Edwards gives the composition of 
six typical waxes. In each example 
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the wax below C,; was essentially pure 
n-paraffin (Figure 1). Fractions in the 
Cyo to Cyo range contained as high as 
50 weight percent branched and cyclic 
wax. The melting point of a wax, 
which governs its solubility in various 
dewaxing solvents***® and the urea 
complex stability are not always re- 
lated (Figure 2). If desired, two 
distinct levels of separation can be 
achieved by using these complemen- 
tary techniques one after the other. 
Since the exact configuration of the 
waxes which are not n-paraffins is 
not usually known, the degree of their 
removal by urea extractive crystalla- 
tion cannot be accurately predicted. 
Several qualitative estimates can be 
made, however. While only six carbon 
atoms are required for reaction of a 
n-paraffin, a single methyl side group 
(2.31 A) requires 10-13 carbon atoms 
in a straight chain and an ethyl group 
(3.19 A) more than 24 carbon 
atoms.’ 7 Paraffins with longer 
branches will seldom react under any 
conditions. 


Knowing the point of incipient re- 
action (or decomposition) of a partic- 
ular configuration, where K=1, we 
can estimate as a first approximation 
the equilibrium reactivity of longer 
chain members of a homologous series 
by assuming the same slope as for the 
n-paraffin series and calculating a new 
constant for Equation (4). A few 
correlations are shown in Figure 3. 
Schiessler and Flitter*’ have compared 
the reactivities of a number of higher 
molecular weight pure hydrocarbons. 
From their work and other informa- 
tion in the literature®*’:*****? particu- 
larly that derived from the esters, 
which correlate very well with paraf- 
fins, a wide range of structures can 
be surveyed. From these studies it is 
apparent that a bulky grou, ‘cated 
at the end of a chain will distort the 
urea lattice far less than if the same 
group were located along the chain. 
For example, 1-phenyloctadecane and 
1-cyclohexyleicosane react readily, but 
the corresponding hydrocarbons with 
groups located along the middle of 
the chain will not react under any 
condition. Structurally similar hydro- 
carbons 1-cyclopentylheneicosane and 
2-ethyltetracosane, have 5 carbon 
atoms attached to the end of a straight 
chain of 21 carbon atoms. Here the 
rigid cyclic arrangement does not com- 
pletely inhibit reaction while the freely 
rotating ethyl group does prevent urea 
adduction. Dicyclic and dialkyl struc- 
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tures might be expected to react if 
the molecular weight of the hydro- 
carbon were great enough and the 
groups properly positioned. Petroleum 
wax fractions in the C;; to Cy range 
have been isolated?" from urea adducts 
which analysis has shown to contain 
more than one ring per molecule. 
Dilution of a waxy distillate with an 
auxiliary solvent, either for the pur- 
pose of promoting the rate of reaction 
or lowering its viscosity, should be 
minimized if maximum extraction of 
branched or cyclic waxes is desired. 
Although the primary savings derived 
from a urea process for producing 
ultra-low pour point oils results from 
the absence of refrigeration, nonethe- 
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SEPARATION METHODS 


and usually lies between 80 and 120 
C. for the most stable complexes, or 
is close to room temperature for many 
of the non-linear wax adducts. 


Rate Factors. Although adduction is 
frequently referred to as a “reaction,” 
it is also helpful to consider it as a 
new type of reversible crystallization 
and not as a chemical reaction in the 
usual sense. Many of the factors to be 
considered in conventional crystalliza- 
tion such as the effect of seeding, the 
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FIGURE 3—The equilibrium of a normal paraffin in a saturated urea solution at 25 C is shown 
here. The dashed lines represent the estimated equilibrium for other types of hydrocarbons. 


less as low a reaction temperature as 
is economically possible should be used 
for maximum extraction efficiency. 
Occasionally the improved separation 
of a less reactive species through solid 
solution®*** with n-paraffins within 
the complex may be helpful. 

Urea complex formation is an exo- 
thermic reaction in which the heat of 
formation increases linearly with the 
length of the n-paraffin chain as 
follows: 


—-A Ha-parattia = —6.5 + 2.37m (5) 


Variation of the equilibrium constant 
K with temperature can be readily 
calculated using the well-known van’t 
Hoff equation. The decomposition 
temperature of all complexes, where 
K = 1, cannot be higher than the 
melting point of pure urea (132.7 C.), 


presence of crystal growth inhibitors, 
degree of solution super-saturation, 
and rates of diffusion, nucleation, and 
crystal growth are also controlling 
variables. Table 1 lists some of the 
rate controlling barriers observed by 
the author’® and others, 


Laboratory Dewaxing Example. 
Gopalan** has reported a series of 
parallel experiments using urea and 
conventional methyl ethyl ketone 
(MEK) dewaxing. Table 2 presents 
their data for batch dewaxing of a 
Washed Blue Oil (W.B.O.), an inter- 
mediate distillate from which lubrica- 
tion oils are made. Urea dewaxing at 
85 F. reduced the solid point of this 
oil from 46 F. to 6 F. compared to 
4 F. for MEK dewaxing at 0 F., which 
is essentially the same level. When 
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processing six separate distillate cuts 
from this same material, the data show 
that the two methods are not actually 
comparable. Urea treating was much 
more effective in dewaxing the lighter 
fractions and poorer than solvent de- 
waxing for reducing the solid point of 
the heavier fractions. This same dis- 
tribution was true even when the full 
fraction was treated first and distilled 
afterwards. Gopalan concluded cor- 


rectly that MEK dewaxing is more 
flexible because lower solid points 
could be reached by going to lower 
temperatures such as —50 C. and the 
heavier distillates can also be proc- 
essed. However, these results may also 
be used to show the value of comple- 
mentary dewaxing units employing 
both procedures in order to avoid re- 
frigeration, as will be described in the 
next section. The predominantly 


TABLE 1 
Rate Barriers To Urea Adduct Formation 
(Reference 13) 





Rate Barriers 














Observations 





1) Aqueous urea— 
oil interphase 


A very slow rate of reaction is observed for pure n-Cisé unless promoter sol- 
vents are used such as rey isobuty! ketone or methanol with water. 
Use of special detergents also im; 
the surface mono-layer. 


roves mass transfer rates. These weaken 





2) Oil film 


Rate of diffusion through heavy oil films is slow at lower temperatures. The 
use of solvent dilution and higher temperature improves rate (equilibrium 
less favorable). Rapid stirring improves both (1) and (2). 





3) Soaps or large 
polar groups at 


interphase 
layer over 


aqueous urea 


Organic salt formation, between components in the feed and ammonia from 
urea hydrolysis, accumulate at interphase. Large sulfur and oxygenated 
compounds in the feed also interfere. pH control of urea solution and 
purification of feed may be needed. This layer can be very important 
in fatty acid separations. 





4) Extraneous solid 
matter at inter- 


phase 


) Solid wax, dust, and iron oxide particles from corrosion will block mass 
transfer between phases because they tend to collect at the interphase. 





5) Lack of seed 
crystals 





Rapid nucleation is necessary. Batch laboratory tests require seeding 
particularly when components of lower reactivity are present. 





6) Reactants in 
solid state 


The rate of reaction of solid waxes may depe nd upon their rate of solution 
in a solvent. An increase in reaction temperature and solvent dilution 
improves this rate but not the equilibrium. Solid urea reacts very slowly 
without promoter solvents to catalyze the shift from a tetragonal to hex- 
agonal structure. 





7) Crystal growth 


) Purity of urea is iraportant to growth e.g. biuret content and ammonium 
salts. pH is an important factor. Compounds which are not very reac- 
tive may show a less favorable reaction rate than is indicated by their 
final equilibrium separation. All of the above variables may influence 
the size of adduct crystals which form. 








TABLE 2 


n-paraffin composition of the waxes 
contained in the lighter fractions ac- 
counts for the variation in reactivities 
observed, Savings from the combined 
utilization of solvents in the two proc- 
esses, and the possibility of reprocess- 
ing the higher molecular weight waxes 
from solvent dewaxing to produce 
specialty products of the type described 
by Arabian and Schaerer* can be en- 
visioned. 

A typical experiment by Gopalan 
consisted of stirring mechanically at 
85 F. a blended mixture of 


600 ml of saturated (95 F.) aqueous urea 
solution 


120 ml (180 g) of (W.B.O.) distillate 
feed 


120 ml benzene 
and 9 g of pure preformed adducts. 


COMMERCIAL UREA EXTRACTIVE 
CRYSTALLIZATION UNITS 


Each of the various cyclic continu- 
ous processes which have been pro- 
posed involves four steps of varying 
complexity: (1) formation of the 
crystalline adduct by agitation of the 
hydrocarbon with either dissolved or 
solid urea, (2) separation of the re- 
action product into crystalline adduct 
and liquid phases, (3) decomposition 
of the adduct into the urea solution 
and hydrocarbons, and (4) purifica- 
tion of the product streams and re- 
covery of urea and solvents, The prin- 
cipal difficulty inherent in all urea 
processes results from the voluminous 
character of the adducts which often 


Comparison of Urea and Solvent Dewaxing™ 








PRODUCTS 





Distillate Fractions Percent by Volume 


UNDISTILLED 





1 2 | 3 | 4 


5 | 6 Wax Raffinate 





Feed = |——_—— 
Yield: 100% Vol. 5.7-31.4 | 31.4-47.4 | 47.4-62.8 





62.8-78.5 | 78.5-97 17.5% 82.5% 
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TABLE 3 


Summary of Commercial and Pilot Scale Operations of Urea Extractive Crystallization 





Investigating Company 


| 


Adduction Reaction Adduct Wash 


REGENERATION 





Separation 
Used 


Urea Solvent 


Temp. C. Solvent 


Solvent 


Temp. C. 





Shell Oil Co. (Wilmington). 
Shell Petroleum Co., Ltd... 


Sonneborn 


Soc. Francaise des Petroles. 


Deutsche E 
Standard oi es. 


| MIBK 
aren Urea sol'n. 


Rotary Filter 
Settler 

Methanol | Bird Rotary | 

MeOH-56, glycol- 28 | Turbulent Settler Y ight Hydrocarbon | 

25, H20-19 | | } 

Water 35-45 Sieves | CHeCle } 
.«++--+ | Rotary Filter | Inert Solvent? 


Water 
Water 


20-35° 
15-35 





(Indiana) 


Urea sol’n. 
Urea sol’n. 
Hydrocarbon 
Urea sol’n. 


60-70 
108 
70 
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crystallize into small hexagonal needles 
giving a very porous mass of low bulk 
density. The pure complex, contain- 
ing approximately 24 weight percent 
hydrocarbon, has a density of about 
1.20 (1.33 for the tetragonal solid 
urea). 

The most characteristic feature of 
a cyclic process (Table 3) is the sol- 
vent used for urea. Water with suit- 
able additives competes mainly with 
methanol. 


Standard Oil Co. (indiana). The 
largest urea dewaxing plant designed 
to process about 650 barrels per day 
of product was recently’ brought on 
stream at Whiting, Indiana, to make 
oils with pour points of —-25 to —55 
F. and lower from Mid-Continent 
crudes, According to Rogers et al.** 
the incentive for installing this plant 
was the growing scarcity of rare and 
selected wax-free crudes that are 
needed for refrigerator oils, trans- 
former oils, automatic-transmission 
fluids, hydraulic fluids, and lubricants 
for arctic service. Conventional sol- 
vent dewaxing to pour points below 
0 F. was not considered practical be- 
cause of the expense of maintaining 
the extremely low temperatures (—50 
F. and lower) that would be required. 
Similarly, conventional dewaxing was 
found to be most economic down to 
the 0 F. level. By combining urea 
treating with conventional dewaxing 
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of distillates, a practical way of mak- 
ing low-cold-test oils from waxy crudes 
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is possible. 


METHODS 
The investment cost for a 1000 bpd SEPARATION 


process design unit was estimated at 
$850,000 for processing light lubricat- 
ing stocks of 50 to 220 SSU viscosity 
at 100 F. to remove about 14 percent 
adductable wax. This contrasts with 
the capital cost for the 650 bpd urea 
unit which was stated earlier? to be 
about $2 million. A urea plant de- 
signed to achieve very low tempera- 
ture pour points and the conventional 
unit to dewax to 0 F. require about 
the same capital and also show nearly 
the same operating costs (2.2 and 2.1 
cents per gallon, respectively at the 
1000 bpd level). A larger urea unit 50004000 6000000 10,000 12 
should prove to be even more eco- ae 
nomical to operate. The importance 
of scale to the capital costs** of proc- 
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FIGURE 4—Here is how the size of a plant in- 
fluences the relative capital cost. 
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FIGURE 5—The viscosity of the dewaxed oil is less as the pour point is lowered. 


TABLE 4 


Properties of Feeds and Products 
Standard Oil Indiana Process 
T. H. Rogers et al.** 





| Viscosity 
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Point, F 
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FIGURE 6—The process cycle of Standard Oil Company (Indiana) operates at 
ordinary temperatures. 


esses of this type is shown in Figure 
4. Table 4 gives pilot plant results 
obtained from urea dewaxing three 
feeds of varying viscosity. These re- 
sults again demonstrate that the 
amount of non-straight chain wax 
components present usually increases 
with increasing molecular weight of 
the distillate fraction. Similarly, the 
viscosity of the dewaxed oil varies as 
the pour point is lowered (Figure 5). 
The by-product paraffins for the urea 
process are liquids of unusually high 
gravity and viscosity index. These are 
being studied for special applications 
and as chemical raw materials. 

The urea process cycle employed 
(Figure 6) operates at ordinary tem- 
peratures and is similar to those sug- 
gested in the patent literature.** Al- 
though methanol and ketones are 
mentioned as possible activator sol- 


Extract 
Settler 


Reactor 


SOLVE 


DEWAXED 
OIL 


vents, no specific reference is made 
to the solvent finally selected. A mixed 
solvent of toluene-MEK is employed 
in the conventional dewaxing unit.*° 
Inert solvents have been used for 
washing the complex before decom- 
position. The adduct cake shows good 
porosity and can be handled and 
washed in an inexpensive conventional 
rotary filter. 

Deutsche Erdol A. G. Deutsche 
Erdél A. G.*** have operated a 50 
T/D (about 320 bpd) commercial 
urea dewaxing plant in Heide, Ger- 
many, since July, 1955, for producing 
low-pour-point diesel and spindel oils 
from a feed having a pour-point of 
+17 C. and containing about 15 per- 
cent wax. Their process flow scheme 
(Figure 7) involves several unique 
operational techniques which are 
stated to improve the economics of a 
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FIGURE 8—Methyl isobutyl! ketone is used in the urea process of the Shell Oil Company. 
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FIGURE 7—Deutsche Erdol A.G. uses a process that em- 
ploys several unique operational techniques. 


urea extractive crystallization process. 
Lower alcohols such as methanol, as 
described by Bengen, were first ex- 
amined as the solvent for urea. Their 
value in promoting a rapid reaction 
at a lower and more favorable tem- 
perature was demonstrated but sol- 
vent recovery and urea regeneration 
proved to be complicated. Instead, 
water was finally selected since very 
little urea would dissolve in the hydro- 
carbon phase thus simplifying recov- 
ery problems. Water also has a solu- 
bility advantage over methanol as a 
solvent, especially in the 60 to 80 C. 
temperature range used in adduct- 
splitting. The decomposition can be 
carried out much faster, and at lower 
temperatures. Of the several chloro- 
carbons explored as oil phase diluents 
to reduce the viscosity of the oil and 
thus improve the rate of reaction, di- 
chloromethane (methylene chloride) 
was selected for the extraordinary ad- 
vantage that its boiling-point of 41 C. 
lies in the range specifically used for 
maximum adduct-formation. It can 
provide auto-refrigeration to remove 
the heat of reaction, and in this way 
control the temperature at 35-45 C. 
by refluxing at atmospheric pressure. 
This procedure can make use of cool- 
ing water without the problem of 
crystals scaling out on cooling sur- 
faces. In their process cycle equal 
volumes of the feed hydrocarbon 
stream, dichloromethane solvent, and 
a seeded aqueous urea solution are 
violently agitated together at 40 C. 
within the reactor before transfer to a 
filter. 
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A second simplifying feature is the 
choice of a urea solution containing 
no more than 40 weight percent water 
(saturated at 70 C.) for the adduc- 
tion. By this method a second aqueous 
phase does not form and the product 
readily settles out in raffinate hydro- 
carbon of much lower density and can 
be separated by sieves of the simplest 
design, These investigators found that 
0-10 weight percent water in the urea 
produces very fine crystals which 
would require centrifuging. On the 
other hand, large adduct crystals form 
which tend to agglomerate in spheres 
of 10 mm or more in diameter when 
10-40 weight percent water is present. 
Moreover the interior of these par- 
ticles is free of oil since films of oil 
tend to adsorb only on newly formed 
interfaces. Crystals such as these are 
washed and transported to an agitated 
regenerator where live steam is used 
to decompose the complex and to re- 
cover some of the dichloromethane 
solvent. The aqueous layer now sat- 
urated at about 40 C. is concentrated 
to a saturation level of 70 C. in a 
steam exchanger. No mention is made 
of the extent of hydrolysis of urea at 
this temperature. Contact times are 
very short to minimize this problem. 
Table 5 gives the properties of typical 
products which are obtained from this 
system. By comparison with those ob- 
tained in the MIBK-urea-water sys- 
tem,* it would appear that some of 
the economic advantages gained may 
be partially offset by the poorer sep- 
aration efficiencies, as indicated by a 
higher pour point from oils of a similar 
boiling range and by a wax product 
of lower purity. This could result from 
both equilibria and rate restrictions 
since the operating temperature is 
high and dichloromethane is probably 
not as active an interphase mass trans- 
fer rate promoter as are certain al- 
cohols and ketones. Both of these fea- 
tures and the flexibility of the process 
can undoubtedly be improved. Refer- 
ence again to Figure 4 shows that the 
scale of operation may be more im- 
portant to the economics than any 
process feature at the level presently 
being used. 


L. Sonneborn Sons. The first com- 
mercial application of urea dewaxing 
was made by L. Sonneborn Sons®** 
at their refinery in Pennsylvania about 
1950. Their process is designed for the 
production of an N. F, grade white oil 
from an acid-treated West Texas 
crude fraction of relatively high wax 
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content and not for the manufacture 
of a wax-free lubricating oil. Since 
these oils are marketed as a premium 
water-clear product, any cloudiness 
that they might possess detracts from 
their marketability. The high initial 
investment required for a continuous 
process plant using either solvent de- 
waxing or urea adduction was not 
justified because the product is a spe- 
cialty of only limited output. Instead, 
a batch urea process was developed 
by Salzman**® which required a rela- 
tively small initial investment. 

The procedure used in the plant is 
as follows: about 4300 pounds of 
crystal urea and 45 gallons of meth- 
anol promoter are added to 2500 gal- 
lons of an acid treated oil which has 
been previously filtered to remove 
traces of sulfonate which act to in- 
hibit the reaction. The equilibrium 
removal of small quantities of wax is 
favored if the oil phase is not diluted 
with an oil soluble auxiliary solvent 
as we have pointed out earlier. Fol- 
lowing reaction the slurry is filtered, 
while maintaining agitation, over a 
Bird rotary vacuum filter having a 28 
square foot filtering area. The raf- 
finate filtrate is subjected to further 
acid treatment to make a specification 
grade white oil. The urea adduct filter 
cake without washing is then decom- 
posed at 225 F. by stirring with 3000 
gallons of the hydrocarbon feed in a 
vessel similar to that used in treating. 
The urea crystals from this step are 
filtered without delay; the regenerat- 
ing oil is recycled to a heat exchanger 
and is used a total of five times before 
removal from the process cycle. The 
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urea has been successfully regenerated 
as often as 78 times, but an average 
life is 50 to 60 cycles before accumula- 
tion of fines prolongs the filtration 
time. An average of 3'/2 cycles is at- 
tained over a period of 24 hours. 
Typical product analyses are shown in 


Table 6. 
PILOT PLANT STUDIES 


Several important processes were 
developed which were fore-runners of 
the above commercial installation. A 
brief discussion of those which have 
been reported is important here, since 
their flexibility and advantages should 
also be considered for future large 
scale installations. 


Shell Oil Co. (Wilmington, Calif.). 
The first fully integrated process to 
be piloted was described by Bailey et 
al.* A 2 bpd plant was operated util- 
izing distillate fractions, a saturated 
aqueous urea solution, and methy] iso- 
butyl ketone as the intetrphase mass 
transfer rate promoter.**® The aqueous 
urea solution serves alternately to con- 
vey, wash, and decompose the com- 
plex. This process is capable of pro- 
ducing a n-paraffin product of 95 to 
99%-+ purity and at the same time 
reduce the pour point of a light lube 
or diesel stock from +25 F. to —80 
F,. Example conditions for a diesel oil 
fraction containing 12 percent n-paraf- 
fin are as follows: 


TABLE 5 
Urea Dewaxing of Spindel Oil By The Deutsche Erdol Process 


A. Hoppe and H. Franz” 








Distillate Raffinate Paraffin 





Vield (Percent Weight) 
Density (15 C.)....... 
Pour Point (C.)...... 
Melting Point (C.) 

Oil Content (Percent Weight) 
Viscosity at 50 C. (E) 





a) Without washing and de-oiling after treatment. 


75 
0.885 
—24 


100 
0.870 
+14 | 


1.66 Ge a 


TABLE 6 


Urea Dewaxing of Mineral White 
L. Salzman*® 








I 


Oil By Sonneborn 


II III } 





Material 


(W. Texas) 


Regeneration 
Oil After 
Cycles 


Ahe“tpenes Dougeed | 





Viscosity at 100, SUS.... 
Specific Gravity 60/60... . 
Color, 

Hanus I. No 


Cloud Point, USP........ iy 


73 | 67 
0.845 * 
1 max. 

1.0 
1.4622 
0° F. 


71 
0.842 
| 1 max. 
| 1.0 
1.4616 
| +25° F. 
| Does not pass passes 
| 











Extractive Crystallization Today .. . 





Aqueous urea /oil 

(volume) 3. 
Solvent/oil (volume) 1 
Inlet reactor 

temperature, °F. 90 
Outlet reactor 

temperature, °F. 40 to 80 
Contact time, minutes 15 
Pressure Atmospheric 


Figure 8 gives a typical flow of the 
process. Details are fully described 
elsewhere.* ** 


Shell Petroleum Co., Ltd. (Chester, 
England). Garner et al.*® and Busso® 
have modified the above aqueous 
phase process as shown in Figure 9. 


REACTOR SETTLER 


RAFFINATE 


SETTLER 


EXTRACT 


RECYCLE AQUEOUS UREA SOL'N 


FIGURE 9—In this process the filtration is re- 

placed by settling and other operations simpli- 

fied through the use of surface active agents 
and inorganic salts. 


Operation of a pilot plant of this type 
was reported by Goldsbrough*’ at the 
Fourth World Petroleum Congress. 
The filtration step has been replaced 
by settling and other operations sim- 
plified through the use of surface ac- 
tive agents and inorganic salts such as 
ammonium carbonate in the aqueous 
solution. Although these additions slow 
down the reaction rate of urea with 
the normal alkanes, this shortcoming 
is counterbalanced by the simpler de- 
sign and operation of the plant. The 
advantages of this approach are par- 
ticularly good when the extractable 
hydrocarbon is above 30 percent, as it 
is in the production of a-olefins from 
thermally cracked waxes. 


Christex Process. Champagnat*® et 
al of the Societé Francaise des Pé- 
troles BP have operated since 1954 a 
semi-commercial unit developed in 
France. A non-miscible urea solution 
is formed by using a ternary mixture 
of methanol (56 percent), ethylene 
glycol (25 percent), and water (19 
percent). In this way some of the 
advantages of both methanol and 
water solvents are retained. Probably 
the most novel feature is the use of a 
vibrator to provide “turbulent” set- 
tling of the crystalline adduct from 
the raffinate. A light hydrocarbon 
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wash is used when highly purified ex- 
tracts are desired, These investigators 
have also studied the influence of 
biuret on the size of crystals in order 
to control obstruction of pipes with 
adduct. 


OTHER DEVELOPMENTS 


Urea and thiourea extractive crys- 
tallization is now widely accepted 
as an important fundamental research 
tool. Adducts of these and related 
materials are serving as “molecular 
calipers” in the determination of exact 
structural orientations of unsaturated 
molecules,’* diasteroisomers** and re- 
lated problems. Classical applications 
have been made by W. Schlenk*® in 
the separation of optical isomers, by 
Clasen*® in the formation of “oriented 
polymers” by polymerizing 2,3-di- 
methyl-butadiene within the thiourea 
channel, and H. Schlenk’® and others** 
in “molecular packaging” of unstable 
or reactive molecules. McLaughlin 
and McClenahan** extended the range 
of thiourea adducts by showing that 
even n-paraffins can be made to coil 
into the larger channel of this agent 
and form solid adducts at lower tem- 
peratures. Earlier, Fetterly‘® demon- 
strated the interaction between thio- 
urea and the linear paraffin chain in 
solution, and Schlenk?’ found that 
thiourea could compress a portion of 
a linear chain within the complex 
walls. Rumberger*® uses this principle 
to separate a petroleum wax into urea 
and thiourea reactive fractions. Layer 
complexes***° and the related group 
of selective adsorbents such as the 
molecular sieves of Barrer®® greatly 
extend this general field based upon 
separations according to shapes of 
molecules. 

The principles of extractive crys- 
tallization have been extended by Fet- 
terly**** to the theory of solutions and 
colloids and led to the proposal of a 
broad “supported hydrogen-bond” 
theory to explain the thermodynamics 
of many widely observed phenomenon 
such as solubility of long chain paraf- 
fin derivatives in water and aqueous 
complexing solutions, micelle forma- 
tion, surface tension, and adduct for 
mation. In every case the energetics 
of “husk” formation around a paraf- 
finic group is an important factor. 
Previous theories***® do not allow for 
soluble complex formation with an 
extended paraffin chain configuration. 
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Thermal Diffusion Gets Attention 


Introduced first as an analytical tool, this new 





method may lead to a commercial separation technique for 


refining petroleum fractions. 


A. Letcher Jones 


The Standard Oil Company (Ohio) 
Cleveland 


THERMAL DIFFUSION has been 
demonstrated to be particularly ap- 
plicable to hydrocarbon separations 
in all molecular weight ranges 
through asphalt. The technique ap- 
pears to be particularly attractive for 
the separation of the higher boiling 
constituents of petroleum. Now, new 
techniques have been developed which 
eliminate some of the earlier difficul- 
ties such as small sample size and the 
lack of sharp differences between 
fractions. Therefore the combination 
of thermal diffusion with other tech- 
niques of analysis makes possible fur- 
ther advances in our knowledge of 
petroleum compositions. 

Thermal diffusion provides a means 
of separating petroleum molecules 
from each other in the liquid phase 
according to their shapes. No change 
of phase is involved. The principles 
which govern and limit thermal dif- 
fusion separations are completely dif- 
ferent from those of distillation, sol- 
vent extraction, adsorption or frac- 
tional crystallizatoin.*® As a result of 
this difference, it is now possible to 
accomplish separations by means of 
this newly developed tool that have 
previously been considered either im- 
possible or so extremely difficult as to 
be impractical. 

The advantages of thermal diffusion 
in extending the ranges of various 
separation techniques appear to be 
more pronounced among the higher 
boiling fractions of petroleum than 
among the lighter more volatile “front 
end” constituents. As practically all 
separation methods are being ex- 
tended to higher and higher boiling 
petroleum fractions it is encouraging 
to realize that we can now extend 
what appeared to be the practical 
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limits of successful fractionation by 
combining thermal diffusion with 
other molecular separation techniques. 

It is only within the last ten years 
that thermal diffusion has been ap- 
plied to petroleum fractionation.** Ap- 
paratus has been commercially avail- 
able for less than five years.” Several 
dozen different laboratories are now 


Column No 





= 
Ist 2nd 
Run Run 


FIGURE 1—Melpolder used a battery of ten 
thermal diffusion columns. The factions from 
these were combined before the second run. 
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using the principle as a tool of re- 
search but much development remains 
to be done in apparatus design, op- 
erating techniques, and range of ap- 
plication. 

The great majority of published 
papers which have appeared recently 
in this country concerning applica- 
tions of thermal diffusion have de- 
scribed the fractionation of hydrocar- 
bon type liquids.*® 2% 4% 2. 32,33,.34 One 
reason for this is that hydrocarbons 
are particularly susceptible to thermal 
diffusion separation. The molecules of 
most liquid petroleum fractions are 
essentially non-associated. Individual 
molecular types are free as single 
molecules to diffuse through the liq- 
uid medium consisting usually of a 
tremendous variety of different mo- 
lecular shapes. Since the shapes of 
single molecules affect their diffu- 
sional movement and since thermal 
diffusion separates them on this basis, 
pronounced separations of the con- 
stituents of petroleum fractions have 
been observed. The shape difference 
between molecules is of such great 
significance to their thermal diffusion 
separation that other separation fac- 
tors such as mass differences are com- 
pletely suppressed in most petroleum 
fractions prepared by processes such 
as distillation. Separations on the basis 
of mass differences can be made, but 
only in the absence of molecular 
shape differences.*? 

One of the most interesting prop- 
erties of thermal diffusion fractions 
produced from higher boiling petro- 
leum liquids is the high V.I. of the 
“hot wall” or top product. Such frac- 
tions are considerably lower in vis- 
cosity than the feed stock but are not 
changed with respect to average mo- 


TABLE 1 
Thermal Diffusion Lubricant Fractions 





Viscosity S.U.S. 








|— er Fis Viscosity 
Type of Feed Stock |} 100F. | 210F. Index Investigators 
Mid-Continent Solvent Refined. . 134 157 Begeman® 
Mid-Continent Distillate........ 74.46 38.22 159 Jones28 
Mid-Continent Saturate Fraction. 133.4 | 46.1 158 Melpolder?4 
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Some Thermal Diffusion Apparatus 


ir 











Ui 


(a) Debye 





One of the attractive features of 
thermal diffusion is the simplicity 
of the apparatus. It consists essen- 
tially of two surfaces, usually paral- 
lel and usually arranged vertically 
with a narrow space between them. 
The space is filled with the liquid 
to be processed. One surface is 
heated, the other cooled. The tem- 
perature gradient produced between 
the walls causes a concentration 
gradient of different molecular 
shapes (or weights if there is no 
shape difference) to build up be- 
tween the walls. In apparatus em- 
ploying vertical surfaces, convection 
currents transport the constituents 
concentrating towards the respective 
hot and cold walls to opposite (top 
and bottom) ends of the apparatus. 

There are various modifications 
of apparatus possible but all must be 


(b) van Nes 


BATCH TYPES 











p 


capable of producing and maintain- 
ing a temperature gradient across 
a thin section of the liquid to be 
separated. Some of the simplified dia- 
grams shown here are of batch type 
apparatus which has proved effec- 
tive for several different investiga- 
tors. The type designed by Debye 
(a) was the first applied to hydro- 
carbon separations in this country.° 
This column was about 18 inches 
tall and had 50 cc reservoirs at each 
end. It was capable of producing 
only two fractions. The multi-reser- 
voir column (6b) was designed by 
van Nes and coworkers in the Shell 
research laboratories in Amsterdam, 
Holland.® It has been used for sev- 
eral interesting petroleum fractiona- 
tions, among them being some as- 
phalt constituents. Willingham and 
Sullivan at the Mellon Institute 


(c) Willingham-Sullivan 


tL 


(d) Jones-Milberger 








have described a concentric tube 
column (c) whose annulus is packed 
with glass wool of appropriate den- 
sity.” This apparatus is said to have 
the advantage of producing larger 
volumes of separated fractions than 
certain other types. The last batch 
type (d) is the most familiar to re- 
search people in that it is the only 
kind that has been commercially 
available up to this time. This col- 
umn has no reservoirs. It has a 
multiplicity of ports through which 
the entire contents of the annulus 
may be withdrawn producing ten 
separate fractions.” Among the prin- 
cipal criticisms of this type of equip- 
ment are the small volume of the 
fractions produced (2.5—3.0 ml 
each) and the failure to produce 
sharp composition differences be- 
tween fractions. 





(e) Jones-Hughes 


In addition to the batch-type of 
apparatus which has been used 
largely as a laboratory research tool, 
considerable efforts have been made 
to develop continuous flow equip- 
ment capable of producing large 
quantities of separated materials. 
The major portion of this develop- 
ment has been conducted by The 
Standard Oil Company (Ohio) in 
Cleveland. A substantial number of 
patents have recently been issued 
which describe Sohio’s inventions re- 
lated to continuous flow thermal 
diffusion.®-8, 10-24, 30, 31, 38, 39, 41 

There is also some variety of pos- 
sible configurations of continuous 
flow equipment. Diagram (e) is the 
type with which most of the devel- 
opment studies have been made. The 
feed is introduced about midway 


(f) Beams 


CONTINUOUS TYPES 














between the top and bottom and 
the products are withdrawn in two 
fractions from the respective ends. 
This apparatus may be assembled 
from either parallel plates or con- 
centric tubes. Wilke and Powers” at 
the University of California made an 
excellent study of the performance 
of continuous flow plate type appa- 
ratus. Martin and Heines’ at the 
University of Michigan have also 
conducted a similar study using a 
concentric tube type. Beams’ at the 
University of Virginia has described 
a very novel and interesting type of 
horizontal moving wall apparatus 
(f). Feed is entered between the 
ends of a continuous loop of thin 
metal. Products are carried to the 
ends by the moving hot and cold 
walls. The products may then be 


(g) Jury-Von Halle 


(h) Jones-Milberger 


withdrawn continuously. 

Quite a bit of publicity was re- 
cently given to a radically different 
design (g) contrived by Jury and 
Von-Halle at the University of Ten- 
nessee.” This equipment has a mem- 
brane of cellophane located between 
heated and cooled walls containing 
specialized channels for countercur- 
rent flow of feed streams. No experi- 
mental data has been presented. 

A fourth continuous design (f) 
which has been described only in 
patents” differs from the Jury type 
in that smooth walls are employed 
and the membrane is porous. The 
pores are sufficiently small to pre- 
vent fluid flow but large enough to 
permit free diffusive transfer. Con- 
siderable research has been con- 
ducted with this type of apparatus. 
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lecular weight or volatility. Drickamer 
has recently shown that the shape 
difference between molecules which is 
responsible for separation is essentially 
the V.I. of the different shapes.***° 
His theory of separation is based upon 
the temeprature coefficient of viscosity 
and the molar volume. It is the prop- 
erty of V.I. itself which determines 
the thermal diffusion separation tend- 
ency. Table 1 illustrates properties of 
lubricant fractions as obtained by sev- 
eral different investigators, 


A good study of the application of 
thermal diffusion to the fractionation 
of the molecular components of lubri- 
cants has been made by Melpolder of 
The Atlantic Refining Company.** 
He combined the techniques of ordi- 
nary distillation, molecular distilla- 
tion, adsorption and thermal diffusion 
to take the constituents of a petroleum 
lubricant apart. He then identified 
the molecular species he obtained by 
mass spectrometry. This is indeed a 
most valuable study and represents a 
significant advance into the under- 
standing of the molecular composi- 
tion of petroleum lubricant fractions. 


Multi-Stage Separations 

Previous Techniques. In conduct- 
ing the lubricant study which was 
previously mentioned, Melpolder used 
a battery of ten thermal diffusion 
columns of the batch-type which pro- 
duces ten fractions each. Correspond- 
ing fractions from each column were 
combined and were charged to the 
ten columns for a second processing. 
This procedure yielded a total of 100 
fractions. The schematic flow dia- 
gram for this multistage operation is 
shown in Figure 1. For sake of sim- 
plicity, only the first, fifth and tenth 
composites from the first run are il- 
lustrated. It is obvious that this pro- 
cedure involves a considerable num- 
ber of manipulations concerned with 
filling, emptying, compositing and 
transferring. In addition, Melpolder 
points out that there is a large amount 
of overlap in composition due to the 
lack of sharp separation between frac- 
tions in the first run. For example, 
fractions 9 (column 1) and 1 (col- 
umn 4) were found to have identical 
mass spectra. 


A New Method. A new system of 
operation for batch-type columns has 
recently been devised, by the author 
and co-workers, which greatly simpli- 
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fies multistage operations and elimi- 
nates many of the undesirable aspects 
of single column performance. One 
of the principal objections to the con- 
ventional multi-port batch columns 
has been the relatively large amount 
of intermediately separated material 
which is obtained from the 
mediate ports. Most investigators 
would like to have larger volumes of 
material of the type that is found in 
the uppermost and lowermost frac- 
tions without having to handle and 
reprocess that of the intermediate 
Some investigators have 
even devised some ingenious micro- 
scale flow-rate control devices so that 
these columns can be operated on a 
very slow continuous flow basis. Since 


inter- 


fractions. 
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SEPARATION METHODS 


the annulus of this type of column is 
very narrow, continuous flow opera- 
tion is a difficult procedure. Such 
columns were not designed for con- 
tinuous flow operation. 

The new method involves an inter- 
connected multi-tube assembly of 
batch which are fed 
and sampled on an intermittent basis. 
The minimum number of columns for 


type columns 


this type assembly is two. However, 
the rate of sample withdrawal is di- 
rectly proportional to the number of 
columns. Four 


columns _ intercon- 











FIGURE 2—Here are the front and rear views of the four-column assembly discussed in the 
accompanying box. 
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nected will permit sample withdrawal 
twice as frequently as will two col- 
umns. By use of this system, investi- 
gators may obtain any desired quan- 
tity of highly separated material 
without emptying any columns or 
handling any intermediately separ- 
ated material. In addition, no rate 
control devices are necessary. A dis- 
cussion of how to operate the method 
is given in an accompanying box. 
Figure 2 is a photograph of a com- 
pact four-column assembly of the 


conventional batch-type thermal dif- 
fusion units mounted on a portable 
rack. This type of assembly may be 
used in a manner similar to distilla- 
tion equipment. It requires a single 
water inlet connection and plugs into 
a 40 amp 220 volt AC power supply. 
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FIGURE 3—Each step in the first and second 
stages consisted of a four-column assembly. 
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FIGURE 4—The top fractions yield a smaller spread of refractive index. 


Figure 3 is a flow chart of a frac- 
tionation of a light solvent extracted 
neutral oil of mid-continent origin. 
The fractionation involved three 
stages. The first stage consisted of 
processing the neutral oil into two 
fractions by transverse flow through 
four interconnected batch columns of 
the type which are commercially 
available. The assembly was sampled 
daily by withdrawing 3 ml each from 
the top of column 4 and the bottom 
of column 1. Approximately 200 ml 
of each of the two fractions was col- 
lected. 

The second stage consisted of re- 
processing each of the two first frac- 
tions through the same column as- 
sembly in the same manner as in the 
first stage. Samples were taken daily. 
A volume of 40 ml was collected from 
each the top and bottom of the 
assembly for both of the first stage 
fractions. 


The third stage consisted of a batch 
fractionation of each of the four frac- 
tions from the second stage. After 
reaching a steady state in this stage 
(one week), ten fractions were with- 
drawn from each of the four columns 
producing a total of 40 fractions. 


Figure 4 shows the composition ex- 
isting in the column assembly at 
steady state for each of the first two 
stages. The figure is a plot of the re- 
fractive index values of the 40 frac- 
tions representing the entire volume 
of the assembly. These data demon- 
strate clearly the advantage of in- 
creased separation produced by the 
assembly over that which can be ob- 
tained from single columns operated 
on a batch basis. The range of re- 
fractive index values (convenient 
qualitative measure of separation) in 
each column represents the static 
separation possible in that column for 
the material charged to it. 

In the first stage, the degree of 
separation per single batch column is 
Anp”® < 10* = 115. The degree of 
separation for the four column as- 
sembly is Anp*® & 10* = 210. In other 
words, the assembly when operated 
in this manner produces almost twice 
(1.8 times) the degree of separation 
that can be obtained from a single 
column. Furthermore it is possible to 
produce any desired quantity of frac- 
tions having the increased degree of 
separation without having to feed 
continuously or empty and refill any 
columns. 


In the second stage of the experi- 
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ment, perhaps the most striking fea- 
ture is the difference in susceptibility 
to fractionation exhibited by the top 
and bottom fractions from the first 
stage. The top material yields a smal- 
ler spread of refractive index values 
than does the bottom. This may 
either mean that the top constituents 
are less susceptible to separation in 
the second stage or that a comparable 
amount of fractionation is occurring 
and that the refractive index values 
of different molecular configurations 
are less different from each other. 
The bottom material on the other 
hand appears to be enhanced in its 
separation tendency in the second 
stage. It is interesting to observe that 
the sharpness of separation in the 
first stage was such that only one 
fraction out of the total of 80 in the 
second stage had an overlap of re- 
fractive index value. The uppermost 
fraction in column 1 from the second 
stage bottom had a value which fell 
within the range of values for the 
second stage top fractions. 
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The schematic illustrates the in- 
terconnections for a four column 
assembly. The columns are connected 
with each other by means of small 
bore metal tubing having a valve in 
the line. At the top, a line connects 
the first (uppermost) port of column 
1 with the second port of column 2. 
The same connection pattern is con- 
tinued across the assembly with the 
first port of column 2 being con- 
nected to the second port of column 
3, etc. At the bottom, the columns 
are interconnected in a similar man- 
ner so that the liquid occupying the 
lowermost portion of column 4 can 
be transferred to the next lowermost 
port of column 3 which in turn will 
displace the lowermost liquid in that 
column, etc. 

To operate the assembly, all valves 
between columns are opened and 
the whole assembly is filled with the 
charge material to be separated. The 
valves in the upper connecting lines 
are closed. The valve in the line to 
one of the reservoirs is closed (either 
one). The heating and cooling sys- 
tems are turned on and the assembly 
is allowed to stand as in the usual 
thermal diffusion operations. The 
closed valves in the upper lines pre- 
vent thermo-syphoning between col- 
umns while at the same time the 
whole system is free to allow for 
expansion or contraction of the liq- 
uid, if temperature changes should 
occur. 

In order to remove a sample from 
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the top of the assembly, all bottom 
valves are closed. The valve to the 
feed reservoir connected to column 
1 is opened; the one to the other 
reservoir is closed. All valves in the 
lines between columns except one 
are opened. When the last one (pref- 
erably between columns 3 and 4) 
is opened, feed enters column 1, the 
uppermost material in column 4 is 
withdrawn. The sample size should 
be equal to the volume normally 
withdrawn between adjacent ports 
of a single column (3 ml). Through 
the use of this transverse displace- 
ment scheme, with top fractions 
from each column being displaced 
across the assembly in one direction 
and the bottom ones in the opposite 
direction, an extra step of counter- 
currency is introduced into the flow 
system. This results in greater com- 
position differences at the opposite 
diagonal corners of the assembly 
than is possible between the top and 
bottom in single columns not inter- 
connected in this way but operated 
for the same length of time. 

Sampling frequency may be de- 
termined from the length of time 
required for a steady state to be 
reached on the particular stock being 
processed, If a steady state is reached 
in four days, a battery of four col- 
umns will permit daily withdrawal 
because each sample removed will 
have resided in the system for four 
days. Two columns can be sampled 
only half as often as four. 
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Refiner Wins Editorial Awards 


In another contest, Don Lambert, 
PR’s Management and Personnel Edi- 
tor, received an Award of Merit “for 
Outstanding Journalism, 1956” with 


PETROLEUM REFINER received 
the above Award of Merit for the 
“Outstanding Single Issue” published 
by industrial papers during 1956. The 
winning entry was PR’s Process Hand- 
book, published in September and 
edited by Process and Construction 
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Editor Harold Hoffman. This is the 
19th annual editorial competition con- 
ducted by Industrial Marketing maga- 
PETROLEUM REFINER received 
the same award for its Petrochemical 
Handbook (published in November, 
1953) in a previous contest. 


zine ; 


his series of editorials on public rela- 
tions (PR March, June and August, 
1956). This competition, known as 
the Jesse H. Neal Editorial Achieve- 
ment Awards, is conducted annually 
by the 
tions. 


Associated Business Publica- 
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Standards and What They Mean to You 


Here’s a practical performance-proven, eight-point guide that can help you 
determine, select and use standards for greater throughput and greater profit. 


B. Scott Liston 


Diamond Alkali Company 
Cleveland, Ohio 


IN THE REFINING industry the 
factors of competition and profit ero- 
sion have become problems of steadily 
increased importance and concern to 
top management. No practical oppor- 
tunities are being overlooked nor 
promising possibilities left unexplored 
to reduce production delays, cut re- 
pair bills and minimize maintenance 
expenses. 

However, as seasoned operators 
well know, new techniques, improved 
methods or different practices do not 
always provide the answers efficiency- 
minded, cost-conscious refiners seek in 
their search for savings to effect 
greater throughput and greater profit. 
Rather, the solution oftentimes may 
be unearthed through a careful re- 
examination and analysis of present 
equipment, processes or practices. 

Such, frankly, is the case with 
standards. 

Their use is neither new nor 
unique; in fact, they're “old hat” to 
many refinery executives. But as ex- 
perience shows, standards can elimi- 
nate troublesome bottlenecks in proc- 
essing, shorten turnaround operations 
—can contribute to greater through- 
put, lower costs, greater efficiency 
and greater profits—if they are prop- 
erly planned and programmed. That 
is why today, in more and more pe- 
troleum refining, petrochemical and 
natural gasoline plants, the subject of 
standards now is commencing to com- 
mand a new renaissance of interest 
from management. 

A good, successful standards pro- 
gram calls for careful determination, 
selection, use and maintenance, Get- 
ting started is the first step, obviously ; 
but from then on, what standards 
mean to you—can do for you—de- 
pends largely on you. For no program, 
regardless of its nature or scope, will 
prove any better than the individual 
responsible for its performance. 
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So, let’s consider this question of 
standards a little closer, see what they 
involve and what they offer, then 
review briefly one prominent chemi- 
cal company’s standards program. 

Basically, the successful determina- 
tion, selection and utilization of 
standards depend upon the following 
eight key requisites. 


1. Establish and Recognize Pur- 
poses and Intent of Standards. 
To establish and recognize the pur- 
pose and intent of standards, several 
queries must be answered first. For 
example: Who uses standards for 
tools? Do they affect engineering, 
construction, stockrooms, consulting 
engineers, others? Who determines 
who uses them? Are they to be en- 
forced? If so, how? What are the 
expected results? 

In finding the answers to these and 
similar questions, we soon discover 
the broad objectives of standardiza- 
tion to be lower operating costs and 
increased profits. Too, we find that 


to develop and use standards costs 
money. On the other hand, as cumu- 
lative experience of most industries 
indicates, dollars invested in stand- 
ards soon return, bringing with them 
others, thereby netting greater profit- 
ability. 

Generally speaking, the principal 
purposes and intents of standards can 
be furthered and effectively buttressed 
by their resultant benefits, such as: 


© Better communication and un- 
derstanding of operating departments, 
engineering department, purchasing 
departments and suppliers with each 
understanding the other. 


® Economies in engineering, con- 
struction and manufacturing costs. 

® Reduction and simplification of 
storeroom inventories. 

® Minimization of delays in pro- 
duction, maintenance and purchasing. 

® Handling ordinary routine prob- 
lems, thereby permitting individuals 
using standards more freedom with 
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Eight Requisites for a Standards Program: 


1. Establish and Recognize Purposes and Intent of Standards 
2. Select Suitable Classifications 

3. Determine Specific Kinds of Standards Needed 

4. Assign Working Force to Standards Management and 


5. Pick Proper Tools to Do Job Required 

6. Devise Adequate Distribution System 

7. Encourage the Use of Standards 

8. Revise Standards Periodically and Keep Them Up to Date 
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creative ability and approaches to new 
problems. 


® Catalyzing the use of new equip- 
ment, materials and methods. 


@ Elimination of traditional prac- 
tices that impede development. 


2. Select Suitable Classifications. 
Next, an identification or index sys- 
tem is needed. Accordingly, classifica- 
tions of materials are first selected, 
since the prime function of standards, 
after all, is to place information to 
promote proper materials usage at 
minimum dollar expenditures. 

Proper classifications, therefore, are 
important. They should be divided 
into such groups as Architectural or 
Building Standards, Electrical Stand- 
ards, Painting Standards and so on. 
This arrangement should be suffi- 
ciently broad to cover areas con- 
sidered eligible for future standardiza- 
tion. 

These classifications can be ex- 
panded or deleted any time, thereby 
keeping the system flexible. Some re- 
search is necessary to determine use- 
able classifications; and to accomplish 
this, liaison between various groups in 
plant production, engineering and 
purchasing department is essential. 


3. Determine Specific Kinds of 
Standards Needed. This is impor- 
tant for subdividing the classifications. 
For instance, does the solution to a 
design problem hold greater necessity 
than the requisitioning of a unit of 
equipment to fit the design or vice- 
versa? Obviously, both are vital re- 
quirements; but each is an individual 
problem and should be handled sepa- 
rately as such. 

Frequently, these operations are 
handled by more than one person or 
department. Selection and indexing 
of the types of standards are impor- 
tant. Standard materials, material ap- 
plications, design standards, proce- 
dures, construction and maintenance 
methods are indicative of such types. 
It is easy to determine these by de- 
ciding who will use them. 


4. Assign Working Force to Stand- 
ards Management and Operation. 
Depending on the urgency of the need 
for standards in any given organiza- 
tion, the working standards group 
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should be composed of individuals 
who (1) are concerned with personal 
relations with respect to the creation 
of standards, (2) their minute details 
that are in the make-up of the actual 
content of standards, and (3) firmly 
and enthusiastically subscribe to the 
principles and precepts of standards 
and the opportunities they offer in 
achievement, both from the opera- 
tional and self-advancement view- 
points. 

This working group, whether it be 
one man or more, must have the full 
support of company management. 
Also, the group should take an active, 
positive role in coordinating informa- 
tion from one source to another, al- 
ways making certain, however, to keep 
sight of other opinions and view- 
points. 

After information is combined and 
condensed into a reasonable standard, 
a previously appointed committee 
possessing proper authority should ap- 
prove the proposed standard or re- 
view the recommendation for further 
consideration. Committee member- 
ship should consist of participants 
from either different plant locations, 
or in the case of a smaller organiza- 
tion within a single plant, by area of 
operation. 


5. Pick Proper Tools To Do Job 
Required. Items needed to develop, 
select, use and maintain standards in- 
clude: 


@A standards form with suitable 
type (typewritten, IBM, printed, 
etc.). 

@ Suitable book binder, 


© Proper file cabinets for records, 
and space for original standard books, 
extra standards and miscellaneous 
supplies. 


®@ A good reference library. 
® Equipment for reproduction of 
material. 


6. Devise Adequate Distribution 
System. After printing and collating 
materials that make up standards, dis- 
tribution is the next step. One way 
that has worked out well in practice, 
is to assign the book to a position 
rather than an individual, His name 
is important to know, of course, but 
transfers and promotions cause diffi- 
culty in keeping distribution records 


up to the minute. Standards books 
thus should be audited at least once 
annually examining the book content 
compared with a master, up-date 
book. 


7. Encourage the Use of Stand- 
ards. Encouragement of the use of 
standards sometimes poses problems 
but are surmountable when satisfac- 
tory standards and procedures are 
provided at key control positions or 
**stations’’ within an organization. 
Some of these key control positions are 
as follows: Engineering departments, 
bills of materials, storeroom stocks, 
purchasing comparison of requisitions 
with standard material lists. 


8. Revise Standards Periodically 
and Keep Them Up To Date. Quite 
frequently even while a standard is 
being processed or has been approved 
it is subject to revision. Therefore, it 
is important that all standards be sub- 
ject to review for revising and main- 
taining up to date. As a case in point, 
the standards experience of one com- 
pany has pointed out that their stand- 
ards group occupies 3 of the time in 
revising standards and 1/3 of the time 
is left to creating new standard, and 
miscellaneous odd responsibilities that 
go with make-up, distribution and so 
forth. 


Developing Standards. The stand- 
ards experience of Diamond Alkali 
Company may prove of considerable 
interest particularly since it aptly ex- 
plains our practical, performance- 
proven problem of developing stand- 
ards. Following are selected excerpts 
from the introduction to the Diamond 
Alkali standards book. 

Scope. Standards apply to all plants 
or departments, and are a company- 
wide service. Problems of exclusive 
interest to a plant or department are 
to be handled individually. 

Initiation of Standards. Initiation 
of standards is the responsibility of 
anyone concerned with the Purposes 
of Standards. Concepts, ideas and im- 
provements for standards are initiated 
upon request of any individual in the 
field, Operating Department, Engi- 
neering and Purchasing Departments, 
Standards Committee, or Manage- 
ment, through the Secretary of the 
Standards Committee. 


Standards are developed by a sub- 
committee responsible for a particular 
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area. The chairman of this subcom- 
mittee is responsible to the secretary 
of the Standards committee for de- 
veloping data and forming into stand- 
ards with his particular subcommittee. 


Preparation and Approval of 
Standards. Once the Secretary of 
the Standards committee has received 
a request or initiation for a standard, 
it is presented to the proper sub- 
committee to prepare into a standard. 
When this subcommittee has given its 
tentative approval, it is submitted to 
the Secretary, who presents the stand- 
ard to the Standards committee and 
Standards and Inventory committee 
for final approval. When this commit- 
tee gives its approval, it is approved 
by the director of engineering (chair- 
man of the Standards committee). 
The secretary of the Standards com- 
mittee is responsible for issuing and 
distributing all standards. 


Explanation of Numbering 
System 


I. Classifications, Standards in the 
Standards Books are concerned pri- 
marily with materials, therefore, they 
have been separated into main classi- 
fications as follows: (Most standards 
can be created within these classifica- 
tions, however, other classifications 
can be added if necessary). 

A—Building and Structural 

B—Electrical 

C—Piping, Valves and Fittings 

D—Protective Coatings 

E—Insulation 

F—Prime Movers and Mechanical 

Drives 

G—Process Control and Instrumenta- 

tion 

H—Fluid-Gaseous Material Movement 

J—Dry or Solid Material Movement 

K—Storage Equipment 

L—Process Equipment 

M—Service Equipment 

N—Container and Shipping 

P—Lubricants and Fuels 

R—Physical Properties of Raw Ma- 


terials, Intermediates, and Prod- 
ucts 


Note: The above are identified in the 
standards book by a clear index tab. 

II. Types of Standards. Wherever 
necessary or advisable, each of the 
main classifications (A—Building and 
Structual, B—Electrical, etc.) are 
divided into the following five sub- 
divisions or types of standards, 


A—Material Listings (Identified by 
a pink index tab in the book). 

B—Material Used (Amber index 
tab). 


C—Design Standards (Green index 
tab). 
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D—Maintenance Methods (Purple 

index tab). 

E—Procedures (Light blue index 

tab). 

Information applying to each of 
these types of standards is as follows: 

A—Standards—Material Listings. 
Material Listings Standards consist of 
the following information, primarily 
for purchasing: 

1, Lists of standard materials 
(items) and/or their equivalents and 
suppliers which fall in the proper 
classification. 

Some of the Listings contain ma- 
terial specifications and answer ques- 
tions similar to the following: What 
ranges are standard? What accuracy 
is the equipment to provide? How is 
the equipment to be assembled? 

B—Standards—Material Used. 
Material Used Standards specify what 
material is to be used in a particular 
type of service, 

C—Standards—Design Standards. 
Design Standards are subdivided into 
the following parts: 1—Acceptable 
symbols and abbreviations, 2—Stand- 
ard Drawings, 3—Design Calcula- 
tions, 4—Charts and Tables, 5—De- 
sign Forms, and 6—Material Estimat- 
ing Requirements. 

D—Standards—Maintenance Meth- 
ods, Maintenance Methods Standards 
usually consist of sketches, or written 
instructions depicting the proven 
method of doing, oft-repeated jobs, 
applying to plant maintenance and/or 


minor construction, Such items as how 
to repair a damaged roof, or make a 
temporary pipe connection, and so 
on, fall under this category. 

E—Standard—Procedures. Proce- 
dures Standards are detailed and spe- 
cific instructions of how to apply ma- 
terials, such as Welding and Protec- 
tive Coatings. 

Ill. Assignment of a Standard 
Number. For location and further 
identification, it is important to know 
how a standard is numbered. This is 
our method. The number assigned to 
a standard is a combination consist- 
ing of two letters and the required 
sequence of numbers, usually three. 

The first letter indicates the classi- 
fication. The second letter indicates 
the type of standard. The first num- 
ber is an item subdivision of the classi- 
fication. The second number indicates 
the specific subdivision item, or func- 
tion of area or item. 

The third number, or any other 
after is a serial nurnber. 

A standard number therefore is 
illustrated thus: 

CB2-3.2 
C = Piping, valves and fittings 
(Classification ) 
B = Material Used (Type of 
Standard) 
2 = Acid (Classification Item 
—by service) 
—3 = Sulfuric (Subdivision of 
Item) 
.2 = 78 to 98% (serial number) 

It is obvious this system is simple, 
but broad enough to identify many 
particular areas of standardization. 
The number system can be further 
simplified by the creation of a master 
index. From this, as standards are 
then processed, a number may be 
assigned. 

In summary, it can be said that 
standards, when properly determined, 
selected and utilized, can contribute 
importantly to effecting operational 
economics and improved processing 
efficiencies that, in turn, spell greater 
profits. Such is the purpose and per- 
formance of Diamond’s Standards 
program. 

No refinery executive today can af- 
ford to overlook the dollar savings 
opportunities opened for profitable 
exploration by standardization, It is 
this factor above all others that may 
well make a study and appraisal of 
standards worthwhile even in plants 
where the subject already has received 
earlier attention, + $f 
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FIGURE 1—Wax Molding and Shipping Mate- 
rial Flow Chart. 
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FIGURE 2—Existing Layout—Wax Molding and Shipping Building. 


How to Evaluate A Plant Layout 


How much pipe can be saved by revising a proposed process unit layout? 


This method will tell you. 


F. D. Macy 
Shell Oil Company 


Houston, Texas 


ONE OF THE items which enters 
into the degree of efficiency reached 
in the use of manufacturing facilities 
is the plant layout. Any layout that 
requires excessive handling or flow of 
material invariably increases the man- 
ufacturing cost of the product and 
generally increases the capital invest- 
ment cost. 

Except for a few accepted princi- 
ples in good layout design, the layout 
pattern is a series of trials and errors 
until a pattern is established that is 
acceptable to all concerned. No 
method has been previously devised 
that could be used to evaluate the lay- 
out in respect to the pattern of flow 
of materials and the interrelationship 
among the various pieces of equip- 
ment used, the work areas, and the 
storage areas. 

As a supplementary aid to the flow 
diagram and the use of scale templets 
or models, a cross reference or travel 
charting technique has been de- 
veloped that can be used to evaluate 
the layout pattern. This technique es- 
tablishes the interrelationship among 
the various production or storage 
areas. It points out the possible areas 
of improvement with reference to the 
optimum travel distance. It gives a 
basis of understanding in that the lay- 
out can be expressed in numbers. 


162 


This technique has been used in 
evaluating the layout pattern of Shell 
Oil Company’s wax molding and 
shipping building in their Houston re- 
finery. The old layout is compared 
with a proposed layout using the 
available floor space. It is also com- 


pared with the present modern layout 
utilizing additional floor space. 

In addition to this actual case, this 
report develops the use of the tech- 
nique applied to an experimental case 
of an operating unit layout. The pres- 
ent layout is compared with a revised 





Travel Chart Gives These Advantages 





problem. 


value. 





1. If space utilization, travel time or travel distance is a 
critical item of consideration or has a substantial monetary value, 
the travel charting technique can be used to an advantage. 

2. The technique is of value either in revising an established 
layout or in designing a new layout. 

3. The technique can be used in determining the most eco- 
nomical position of a new unit in relation to the whole plant, 
or the location of a piece of equipment within an existing plant. 
In determining the exact location, any restrictions that need be 


introduced must be considered during the development of a 


4. Any layout can be evaluated in terms of some unit of 


measure which may, if necessary, be reduced to a monetary 
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How to Evaluate a Plant Layout... 





layout that could have been used. 


Wax Molding and Shipping. In 
order to get the necessary activity 
data, records for several months were 
reviewed and summarized, The data 
were then reduced to represent an 
average day in terms of a unit of 
measure, In this case, a pallet load or 
cart load was used, since most ma- 
terials are moved by way of fork truck 
or hand cart. Although this same 
measure is used for material handled 
by conveyors, it is eliminated in the 
final analysis. 

Even though the average day is 
used for calculations, maximum or 
peak loads are considered in the final 
analysis. 

A study was then made of the flow 
of all materials, storage areas, con- 
tainers, packaging methods, receiving 
and shipping methods. 

From these data a material flow 
chart (Figure 1) was drawn to pic- 
ture the relationship among these re- 
spective elements. This was followed 
by a layout pattern (Figure 2) drawn 
to scale of the existing use of avail- 
able space. 

From the existing layout pattern 
and the activity data in this area, a 
cross reference chart was developed 
(Figure 3). The chart was set up in 
squares. Both horizontally and verti- 
cally, the number of squares needed 
will be equal to the number of ma- 
chines, work, or storage areas repre- 
sented, In this case, there are 20 
functional areas. Each area was as- 
signed a number to represent as 
closely as possible its function in the 
over-all sequence of operations. This 
same functional number was main- 
tained throughout the study, even 
though the actual function may be 
moved from one location to another. 
As can be seen from Figures 1 and 2, 
Area 1 is pallet storage, Areas 2 and 
3 are wax molds, Areas 4, 5 and 6 
are slab wax storage. 

These areas are listed horizontally 
across the top of the chart as con- 
tributing areas and in the same order, 
vertically, down the chart as using 
areas. A diagonal line is drawn across 
the chart. 

The chart was then filled in with 
pertinent data, The number filled in 
each appropriate box represented the 
total feet of travel between the center 
point of the contributing area to the 
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FIGURE 3—Cross reference chart for present layout of wax slab and container handling system. 


center point of the using area multi- 
plied by the total number of pallet 
loads moved. For example, Area 2 
contributes to Areas 4, 5, 6 and 7. 
There are 95.5 pallet loads of slab 
wax moved out of Area 2 daily. Of 
this total, 35.6 loads move to Area 4, 
traveling a distance of 75 feet per 
load. This is a distance of 2670 feet, 
which is the figure entered in the 
square matching Column 2, Row 4. 
Similarly, 33.7 loads traveling 100 
feet per load move to Area 5 for a 
total of 3370 feet; 24.2 loads traveling 
80 feet per load move to Area 6 for a 
total of 1936 feet; 2 loads of scrap 
wax move 66 feet to Area 7 for a 
total of 132 feet. 


On the chart, the figures 3370, 1936 
and 132 were entered in their ap- 
propriate squares. This was continued 
until all of the information was 
entered. 


Figure 3 is a completed cross refer- 
ence chart for the then existing lay- 
out pattern. The totals for each 
column are the total feet traveled 
from that contributing area to all 


using areas. The row totals are listed 
for cross checking. The grand total is 
the sum of all feet traveled. From this, 
the feet traveled by conveyor line only 
is deducted. The remainder is feet 
traveled by fork lift truck or hand 
cart. This total is the value of the 
existing layout. 

Ah analysis of the chart shows that 
any figure below the diagonal line was 
a forward flow, while any figure above 
the diagonal was “backtracking,” or 
a backward flow. That is, once a 
move was made out of an area, any 
future moves made back into that 
area indicate backward rather than 
forward progress. This can not al- 
ways be prevented. Also, the assign- 
ment of area numbers can influence 
the amount of backtracking that is in- 
dicated. However, one objective of 
any good layout is to hold the amount 
of backtracking to a minimum and 
reduce to a minimum the distance be- 
tween the contributing areas and their 
respective using areas. 

A look at the chart shows that 
Areas 2 and 3, or the wax molds, con- 
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FIGURE 4—Proposed layout of the existing wax molding and shipping building. 


tribute the largest volume. This 
volume is contributed to the storage 
Areas 4, 5 and 6, which in turn con- 
tribute their greatest volume to Area 
16 or the packaging line. 

Therefore, in a revised layout, wax 
molding, wax storing and wax pack- 
aging should be in adjacent areas to 
minimize the feet of travel. 

Again, a look at the chart shows a 
backtrack from Area 17, expendable 
pallet loading, to the box cars for 
shipping in Areas 8 and 9, Backtrack- 
ing cannot be eliminated entirely, 
since containers are unloaded origi- 
nally from boxcars in Areas 8 and 9. 
However, the travel distance should 
be minimized by moving the expend- 
able packing activity as close as pos- 
sible to the storage space of the wax 
being packed, as well as the out-load- 
ing area. 

Trial and error is not completely 
eliminated. However, by following the 
indications of the cross reference 
chart, and using a scale drawing of 
the building floor plan with movable 
templets or models, a revised layout 
was determined. This revised layout 
was then tested by a new cross refer- 
ence chart. 

The suggested layout for the wax 
packaging and shipping activities 
using existing facilities is shown on 
Figure 4. It should be noticed that 
the only real cost involves the moving 
of the shipping foreman’s office, the 
purchase of an additional floor scale, 
and the installation of a truck load- 
ing door. 

The cross reference chart for this 
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proposed layout is shown on Figure 5. 
The total value of this layout is 5835 
travel feet less than the existing lay- 
out required. This is a savings of 18 
percent. 

A recheck ef all entries above the 
diagonal will show that these back- 
tracking activities cannot be avoided 


without drastic revisions, probably 
duplication of some facilities and un- 
necesary expense. The travel distance, 
however, is about as small as can be 
arranged. 

An alternate solution, which has 
now been adopted, consisted of a 30 
foot extension on the north end of the 
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FIGURE 5—Cross reference chart of the proposed layout of the wax slab and container handling 
system. 
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FIGURE 6—New layout of the extended wax molding and shipping building. 


present building and a revised plant 
layout. The question was how to take 
the best advantage of this additional 
space? 

Using the same procedure, a trial 
layout was made on a floor plan in- 
cluding the additional 2700 square 
feet of space. Part of this was set aside 
for anticipated inhibitor storage. The 
rest was available for wax storage, 
packing, and shipping facilities, 

The recommended and adopted 
layout pattern of the extended build- 
ing is shown on Figure 6. Its ac- 
companying cross reference chart is 
shown on Figure 7. 

It should be noted that even with 
extended floor space the travel dis- 
tance is reduced from that required 
by the old layout. Table 1 is a summa- 
tion of results. 


Processing Unit Layout. In order to 
test the application of the cross refer- 
ence charting technique on another 
type of plant condition, the layout of 
an existing plant is considered. The 
hypothesis is made that if the plant 
should be redesigned and the layout 
changed, a savings could be realized. 
If this hypothesis is acceptable, the 
cross reference charting technique 
would be useful in the preliminary 
planning and layout of all future 
units. 

It is recognized that many variables 
must be considered in the layout of 
a processing unit. However, for this 
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problem, the conditions are minimized 
in that only processing flows from one 
piece of equipment to another are 
considered. That is, the flow to and 


CONTRIBUTING 


from pumps are discounted, as well 
as the flow of auxiliaries such as steam 
and air. These flows should not be 
discounted unless, as in this case, they 
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FIGURE 7—Cross reference chart for the new layout of the extended wax slab and container 
handling system. 
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are unnecessary to test the hypothesis. 

To begin, a study is made of the 
flow of the material to be processed. 
This is shown on a flow diagram 
(Figure 8). 

Next, a scale drawing is made of 
the location of present processing fa- 
cilities (Figure 9). This drawing is 
blocked off to identify activity areas. 
In this case, the assigned area number 
is geographical rather than functional 
and remains unchanged even though 
equipment is moved from area to 
area. 

From these data, a cross reference 
chart (Figure 10) is developed with 
the contributing areas showing across 
the top and using areas listed verti- 
cally down the side. 

The unit of measure is taken to be 
the total horizontal feet traveled from 
equipment to equipment, All vertical 
pipe is considered a constant. For any 
complete study, this is not necessarily 
true. The total feet traveled are mul- 
tiplied by the weight of the pipe to 
make allowances for the different pipe 
sizes needed. In actual cases, some 
weighting factor for alloy pipe should 
be considered. 

The reference chart (Figure 10) is 
then filled in with the applicable data. 
The value of the present layout is 
47,771. This value represents the total 
feet traveled extended by the weight 
of the pipe, Therefore, the value is 
47,771 pounds, 

An analysis 
chart is then 


of the cross reference 
made. The greatest 
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FIGURE 8—Flow diagram of a process unit. 


volume is found in column A-10. Ves- 
sel V-4 contributes to tower T-2. 
There is considerable distance be- 
tween the two items and they should 


be moved nearer each other. The 
chart column for V-4 should be 
moved to just precede the column for 
T-2. V-4 gets its flow from T-1 






































a 














PTT yey 


t 
42 
' 


is a 


FIGURE 9—Present process plant layout. 
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FIGURE 11—Trial adjustment of the cross reference chart. 


FIGURE 10—Cross reference chart of the present process unit layout. 








F. D. MACY is head of the 
industrial engineering section at 
the Houston refinery of Shell 
Oil Co. Macy attended Phillips 
University and the University 
of Oklahoma, and received an 
LL.B. degree from the South 
Texas College of Law. He has 
spent 22 years with Shell work- 
ing in operations, engineering, 
personnel and industrial rela- 
tions, and industrial engineer- 
ing. He has spent all of this time 
at Houston except for two years 
at the Wood River refinery. 
Since 1948 Macy has also been 
a part-time lecturer at the Uni- 
versity of Houston in the school 
of industrial engineering. 
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through E-4 and E-5, so these should 
also be near. 

All of the entries are analyzed to 
see if the indicated backtracking can 
be eliminated or reduced, Theoreti- 
cally, of course, the perfect flow would 
show all entries on the chart to be 
immediately on the diagonal. This is 
impossible. The best layout under the 
given conditions is to have all entries 
as close to the diagonal as possible. 

After all of the column adjustments 
are made, the revised trial, cross refer- 
ence chart (Figure 11) is filled in. 

It is noted that all marks above the 


diagonal are unavoidable back flows. 
The reboiler 
tower; 


returns to the 
reflux flow returns to the 
tower ; and in this case, the circulating 
heat medium is returned to its source. 

All other marks reflect that the flow 
is in its proper sequence and are as 
close to the diagonal as feasible. 

From this data and with the use of 
scale templates or models, a revised 
layout is made (Figure 12) and 
evaluated. This continues until the 
layout is found that will minimize the 
flow distances within whatever re- 
straining limits may be set or deter- 


flow 
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FIGURE 12—Improved process unit layout. 


mined. The applicable cross reference 
chart is shown on Figure 13, 

The value of this revised layout is 
16,203 pounds. This is a reduction of 
31,568 pounds or a reduction of 66 
percent in the amount of pipe re- 
quired. 


As mentioned before, it is recog- 
nized that a complete relayout of an 
existing plant is impractical, if not 
impossible. However, the principles 
discussed apply to the original layout 
pattern of any new processing unit, as 
well as the location of that unit with 
respect to the existing refinery. 

With information regarding the 
flow of material, the design of equip- 
ment, and the piping requirements, 
the same approach is used. All auxil- 
iary services or equipment can also be 
included. 

The first step is merely any trial 
layout to scale. This is followed by a 
cross reference chart of the trial lay- 
out and its value as a reference point. 
All other revised layouts are evalu- 
ated. At some point a minimum value 
is reached which determines the basic 
layout. 

From this point, all adjustments are 
made to accomplish beauty of design, 
symmetry or individual preferences, 
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FIGURE 13—Cross reference chart of the improved layout for the process unit. 
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Engine Characteristics. Basically, 
the turbine engine would not appear 
to present a difficult lubrication prob- 
lem. A simplified schematic diagram 
of a jet power plant is presented in 
Figure 1. The crankcase oil is re- 
quired to lubricate the main bearings 
A, B, C) and the accessory gears 
D). In the turboprop engine, a high 
speed reduction gear assembly (driv- 
scsoesery Turbine Combustors Compressor ing the propeller) must also be lubri- 
Section cated. 
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The older jet engines (Korean con- 

FIGURE 1—Simplified schematic diagram of jet power plant shows points requiring lubrication. flict) were comparatively non-criti- 

Main bearings (A, B and C) and the accessory gears (D) are points of special interest. ee — 7 te a ee 

cal in their lubrication requirements 

and performed very satisfactorily on 

low viscosity, relatively volatile min- 
eral (hydrocarbon) oils. 


‘ e In newer engines, however, de- 
Jet Engine Lubrica nts are signed to propel aircraft at speeds of 
Mach | (speed of sound) or above, a 
number of factors have combined to 


Chemicals or Mineral Oils ? i ti wersste teves preva 


ing in the lubrication system. 


The modern, advanced design tur- 
vi : bine engines feature higher compres- 
Synthetic lubes predominate now, but selected... a alias etianes ae ie 
mineral oils may have a place in future supersonic aircraft of weight. Shielding of components 
engines. has been reduced resulting in in- 
creased operating temperatures of 
many critical parts, including the 
bearings, which are centrally located 
W. W. Gleason 
Esso Research & Engineering Co. 
Linden, N. J. 





THE RAPID evolution of the high 
speed jet aircraft has created new 
and complex lubrication problems. 
The modern aircraft turbine engine 
features higher compression ratios 
and increased power output at lower 
over-all weight. These factors, cou- 
pled with aerodynamic heating re- 
sulting from flight at supersonic 
speeds, have produced a substantial 
increase in over-all operating temper- 
atures. Consequently, a need arose 
for new lubricants possessing vastly 
improved high temperature stability. 

At the same time, Military global 
operations dictated a requirement for 
fluidity at severely low temperatures. 
This unique combination of proper- 
ties, unobtainable with conventional 
mineral oils, can be achieved only 
through the use of all-synthetic lubri- 1.0 1.5 2.0 2.5 3.0 
cants. The development of such syn- 
thetic lubricants has been an impor- 
tant complement to the evolution of 
the advanced design turbine engine. 












































Aircraft Speed, Mach No. 
(Mach 1 = Speed of Sound) 


FIGURE 2—As aircraft approach and exceed speed of sound, the use of ram air for lubricant 
cooling becomes impossible. Other means of cooling must be devised for supersonic speeds. 
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FIGURE 3—Schematic of panel coking test rig. In this unit, oil is splashed from a reservoir 
against a heated aluminum panel. Oil quality is gaged by quantity of residue which accumulates 
on panel. 


within the hottest areas of the en- 
gine. 

Oil not only lubricates these bear- 
ings, but cools them, serving as a heat 
transfer medium. After cooling the 
bearings, the lubricant itself must be 
cooled by some external means, and 
this has become a highly acute prob- 
lem. 

Air cooling is one method used in 
the past, but conventional air/oil 
coolers will not function at supersonic 
flight speeds. As shown in Figure 2, 
the air in the immediate vicinity of 
the aircraft can no longer function as 
a coolant. Mechanical refrigeration 
systems impose prohibitive weight 
penalties. 

Fuel is now employed in advanced 
engine/aircraft configurations as a 
heat sink to cool the lubricating oil, 
but this technique also has its limita- 
tions. Jet fuels do not possess unlim- 
ited heat capacity. At conditions of 
low fuel flow, the desired amount of 
heat cannot be rejected to the fuel 
and the engine oil cannot be ade- 
quately cooled by this means. The re- 
sult has been a general increase in 
oil and bearing temperatures in high 
speed aircraft. The data shown in 


TABLE 1 


Aircraft Turbine Engine Lubrication System 
Temperatures 


Current 
Advanced 
Design 


Older 


Engine Designation: Design | 





Flight Speed Range 
Max. Bearing Temp., F.. .| 


Subsonic | 
350 
Bulk Oil Temp., F.......| 150-250 


Transonic 
500 
250-350 


170 


Table 1 reflects the trend in severity 
of operating regimes. 


Lubricant Quality Requirements 
and Tests. The quality features re- 
quired for lubricants for strategic and 
tactical jet aircraft have developed 
over the years from operating expe- 
rience accumulated by the Armed 
Services and leading engine builders. 
The more important of these quality 
requirements include: 


1. Load Carrying Capacity. High 
load handling ability is needed to 
lubricate high speed bearings and ac- 
cessory gears in turbojet engines. An 
even higher level of lubricity is de- 
sired for turboprop engines for proper 
operation of the heavily loaded re- 
duction gear assembly. 

In the laboratory, load carrying 
capacity is measured in a device 
known as the Ryder Gear Rig. In 
this unit, aircraft-type spur gears are 
subjected to continually increasing 
loads until a fixed level of scuffing 
occurs. Practice has established that 
lubricants which carry 1870 lbs, min- 
imum load/inch of tooth width in the 
Ryder unit are satisfactory for service 
in turbojet engines. A level of 2800 
lbs./inch, minimum, is desired for 
service in turboprop power plants. 


2. High Temperature Stability. 


Lubricants must be stable in the pres-- 


ence of oxygen at elevated tempera- 
tures to prevent formation of injuri- 
ous coke and sludge deposits which 
could lodge in oil system passages and 
restrict lubrication of moving parts. 


Coke formation in antifriction bear- 
ings could also produce sticking and 
sliding of rollers or balls with result- 
ant scuffing and wear. 

Deposit forming tendencies are 
measured in the Panel Coker, Figure 
3. In this unit, oil is splashed from 
a reservoir against a heated alumi- 
num panel. Oil quality is gaged by 
the quantity of residue which accum- 
ulates on the panel. A deposit level 
of 80 milligrams or lower is consid- 
ered acceptable at a panel tempera- 


ture of 600 F. 


3. Metal Corrosion Characteristics. 
The oil in both new and used condi- 
tion must be noncorrosive to the 
variety of structural materials em- 
ployed in turbine engines: steel, alu- 
minum, bronze, silver, lead, titanium, 
magnesium and their alloys. Metal 
corrosion tendencies of jet engine 
lubricants are measured in a number 
of laboratory bench tests. These in- 
clude: (1) The one-hour lead corro- 
sion test involving exposure of a lead 
panel to the test oil at 325 F; (2) the 
347 F oxidation-corrosion stability 
test wherein five metal specimens 
(Cu, Mg, Fe, Al, Ag) are exposed to 
the test lubricant for 72 hours in an 
oxidizing atmosphere; and (3) the 
severe 450 F copper and silver corro- 
sion test in which the subject test 
metals are immersed in the lubricant 
for 50 hours. 

In all cases, products of acceptable 
quality are those which do not attack 
the metals and show good retention 
of physical and chemical properties. 

4. Volatility. Low volatility is an 
extremely important requisite of jet 
engine oils. Aircraft turbine engines 
have very small oil systems (ca. 10 
gallons capacity). High consumption 
rates in extended flights could result 
in oil starvation with attendant catas- 
trophic engine failure. Excessive vol- 
atilization could likewise result in for- 
mation of combustible mixtures in the 
vapor space in the lube system. 

Flash point has often been used as 
a rough measure of volatility, and it 
is believed that materials having flash 
points in excess of 400 F. are re- 
quired. Evaporation rate is a better 
criterion of over-all volatility and oil 
consumption characteristics. Mate- 
rials showing less than 35% loss in a 
laboratory evaporation test of 6% 
hours’ duration at 400 F are consid- 
ered acceptable. 
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5. Low Temperature Fluidity. The 
viscosity-temperature characteristics 
of jet engine oils must be adequate 
to permit starting and operation at 
the most severe condition to be en- 
countered. The U. S. Military require 
that engines, components, and lubri- 
cants be operable down to —65 F to 
cope with the severe conditions that 
can be encountered in global opera- 
tion. A pour point below —75 F and 
a viscosity level of 13,000 centistokes, 
maximum, at —65 F have been es- 
tablished as suitable levels for lubri- 
cants. 


Other requirements are that the oil 
be resistant to foaming to prevent 
slugging or entrainment losses and 
nondestructive to the many elasto- 
meric seals which are employed in 
turbine power plants. 


These requirements have been in- 
corporated in Air Force Specification 
MIL-L-7808 defining lubricants for 
advanced design aircraft turbine en- 
gines. A complete list of the bench 
test provisions of MIL-L-7808 is pre- 
sented in Appendix Table I. Satis- 
factory performance in a full-scale 
engine test is also required for full 
MIL-L-7808 approval. In general, 
the results of the laboratory tests 
mentioned have correlated reason- 
ably well with engine experience. 
However, on experimental oils a full 
scale evaluation is necessary as the 
ultimate criterion of lubricant quality. 


Even the highest quality conven- 
tional mineral oils have not been sat- 
isfactory for the new design turbine 
engines as they do not possess this 
necessary combination of properties. 
Low viscosity mineral oils such as 
MIL-O-6081, Grade 1010 (used in 
older design jet engines), are exces- 
sively volatile and deficient in load 
carrying capacity. High viscosity 
petroleum oils (e.g., Grade 1100 
piston engine oils, 100 SUS at 210 F) 
are adequate in load handling ability 
but are deficient in low temperature 
fluidity. Illustrative data are shown 
in Table 2. 


In view of the basic deficiencies of 
mineral oils, a new class of tailor- 
made synthetic lubricants has been 
developed to satisfy the exacting de- 
mands of advanced turbine engines. 


Development and Performance of 
Ester-Based Synthetic Oils. Histor- 
ically, the development of aviation 
synthetic oils was pioneered in Great 
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TABLE 2 
Properties of Petroleum Based Aviation Oils 





Ee pee 


Grade 1100 











Grade 1010 Piston 
MIL-L-7808 | Jet Engine Engine 
Specification | Oil Oil 
Viscosity at 210 F, Centistokes...... 3.0 Min. | 2.5 _ 20.5 
Viscosity at —65 F, Centistokes. . . 13,000 Max. | 25,000 Solid 
PO RE dah aws nee bhch sb déadsae 75 Max.| <—75 | +5 
I ids CEES ahead es is 6aebeaenseen 400 Min. | 290 500 
Evap. Loss, Percent at 400 F....... 35 Max. 90 5 
myeer Gene Bene Lane, TRAST. 6c cs ccccvcscsccccceses 1870 Min. | 500 | 3300 





TABLE 3 


Properties of Diesters 





Di-2-ethyl-|Di-2-ethyl-| 








| Grade 1010 





| exy | hexyl (| Diisooctyl | Diisooctyl | Diisodecyl | Jet Engine 
Sebacate | Azelate | Azelate Adipate Adipate | oil 
Alcohol Source Ethylene Ethylene | Petroleum Petroleum | Petroleum 
BE ERs 6 5.0 c0c6sstnne Castor | Animal | Animal Petroleum | Petroleum 
Beans Tallow | Tallow | 

Quoted Market Price, ¢/Lb.. 58 | 48 | 48 40 40 ca. § 
Vis. @ 210 F, Centistoke.. .. 3.3 | 2.9 3.4 2.7 3.6 2.5 
Vis. @ —65 F, Centistoke 7300 | 7000 7500 5500 23000 25000 
ist. 8 eyes <—75 <—75 <—75 <—75 <—75 <—75 
Flash Point, F..... “a 430 400 430 400 430 290 
Evap. Loss, Percent (64% 

Hours @ 400 F).......... 156 | 35 25 65 | 10 90 





Britain. Lubricants originally form- 
ulated were based on blends of a 
unique high viscosity ester with lower 
viscosity diesters and were designed 
to meet the needs of the British Mili- 
tary who require fluidity down to 
—A0 F. The U. S. Military stipulates 
fluidity at —75 F, so it has been nec- 
essary to develop lower viscosity ma- 
terials for this purpose. However, the 
background experience compiled in 
England has been very valuable in 
pointing to the classes of materials 
which offer most promise as turbo oil 
base stocks. 

Despite the wealth of British oper- 
ational experience on ester-based lu- 
bricants, scrutiny was made of many 
other types of synthetic base stocks 
to ensure that no promising materials 
were overlooked. Exhaustive screen- 
ing programs were conducted cover- 
ing such chemical classes as polygly- 
col ethers, polyglycol diesters, sili- 
cones, silicates, phosphates, phospho- 
nates, halogenated compounds and 
others. The results of this work 
showed that the simple esters, specif- 
ically esters of Cg to Cy. dibasic acids, 
were the most attractive starting ma- 
terials for synthetic oil formulation. 

Properties of several diesters which 
have shown promise as synthetic oil 
base stocks are presented in Table 3. 
The compounds described are avail- 
able commercially and represent re- 
action products of adipic, azelaic, and 
sebacic acids with Cs and C,, alco- 
hols. Comparing these to the low vis- 
cosity Grade 1010 petroleum oil, 





notice that the diesters possess signifi- 
cantly better viscosity/temperature 
and viscosity /volatility characteristics. 

Synthetic materials such as iso- 
octyl and iso-decyl adipates are of 
special interest since they are made 
from petroleum source chemicals and 
are not subject to availability limita- 
tions. The iso-octyl and iso-decyl al- 
cohols are produced from C; and Cy, 
olefins, respectively, via the well 
known Oxo process. Adipic acid is 
derived from oxidation of cyclohex- 
ane. Even the adipates, it will be 
noted, are considerably more expen- 
sive than the conventional low viscos- 
ity mineral oil based on quoted mar- 
ket prices. The benefits accruing from 
use of synthetic oils, in terms of lower 
consumption and improved perform- 
ance, overshadow the price differen- 
tial. 

It must be emphasized that esters 
by themselves do not possess all of the 
features required for service in high 
temperature jet engines, It is neces- 
sary to add thickeners, antiwear 
agents, and load carrying agents to 
improve lubricity. Very careful se- 
lection is required in this regard as 
the conventional extreme pressure 
additives employed in gear oils are 
unstable at jet engine bearing tem- 
peratures. Oxidation inhibitors must 
be incorporated to impart satisfac- 
tory metal corrosion tendencies and 
stability at elevated temperatures. 

For example, the properties of an 
uncompounded ester* are presented 


* Ester containing no additives. 
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in Table 4 along with those of a fin- 
ished MIL-L-7808 type lubricant 
formulated from this same base stock. 
Diisooctyl azelate was selected for 
this example. The ester alone has 
adequate viscosity/volatility charac- 
teristics but is somewhat deficient in 
load carrying capacity (Ryder Gear 
Test) and is totally unsatisfactory in 
metal corrosion tendencies and oxida- 
tion stability (viscosity and acidity 
increase after exposure to high tem- 
peratures). 


The finished lubricant, however, 
obtained by the addition of a load 
carrying agent and an oxidation in- 
hibitor to the base ester, complies 
with the requirements of the MIL-L- 
7808 specification in all respects. 
Load handling ability has been raised 
to an acceptable level, the lubricant 
is noncorrosive to metals and shows 


good retention of physical properties 
after high temperature oxidation 
tests. Thus, synthetic lubricant devel- 
opment involves a technology all its 
own. A finished lubricant represents 
a balanced blend of base stock(s) and 
additives designed to exhibit the best 
all-around combination of lubricat- 
ing properties obtainable. 

A number of companies now have 
products qualified against Specifica- 
tion MIL-L-7808. These are in all 
cases, it is believed, based on diesters. 
Inspection data on a typical MIL-L- 
7808 lubricant are presented in Table 
5 in comparison with the properties 
of the Grade 1010 and Grade 1100 
petroleum oils. Complete inspection 
data are recorded in Appendix 
Table I. 

Notice in Table 5 that the ap- 
proved MIL-L-7808 lubricant is 
markedly superior to the low viscos- 
ity mineral oil, in that it combines 


TABLE 4 
Synthetic Lubricant from Diester Base Stock 











| 


MIL-L-7808 
Requirement 


| 

Diisooctyl Azelate 

Plus Oxidation In- 

hibitor Plus Load 
Carrying Agent 


neoueyt 
Azelate 
(No Additives) 





Vv iscosity at 210 F, Centistokes 
Viscosity at —65 F, Centistokes........... 
Flash Point, F 
Pour Point, F 
Evap. Loss, 400 F, Percent 
Ryder Gear Test Load Carried, Lbs./In... 
1 Hour Pb Corr., ee per Square Inch... 
Oxide-Corr. @ 347 F 

Milligrams per Square Centimeter 





000, Max. 
00, Min. 


35, Max. 
70, Min. 


3.0, Min. 


. Max. 


Max. 


Max. 
Max. | 
Max. | 
Max. 
+ a 








Phbbbh Pp 








TABLE 5 
Comparison of Properties of Synthetic and Mineral Oils 





SY NTHETIC. } MINERAL OILS 


—| Grade 1010 Grade 1100 
Jet Engine | Piston Engine 
Oil Oil 





~ MIL-L-7808 
Approved Oil | 





Viscosity at 210 F, Centistokes. 
Viscosity at —65 F, Centistokes. . 
Pour Point, F 

Flash Point, F 

Evap. Loss, Percent at 400 F 
Ryder Gear Scuff Load, Lbs. In. 





2.5 20.5 
25,000 Solid 
—75 +5 
290 500 

90 | 


¢ 5 
500 3300 








TABLE 6 
Engine Performance of Mineral and Synthetic Oils in Advanced Design Turbine Engines 








MIL-L-7808 
Synthetic Oil 


Mineral Oil 





Viscosity at 210 F, Centistokes.... 
Gear and Bearing Lubrication... . 
Deposit Formation............. 
Metal Corrosion. ... 

Oil Consumption... 


2.5 
Some wear and scuffing 
Moderate-Heavy | 


| Grade 1010 | 


3.5 
Normal (low) 
Moderate 
None 


None 
Very High Low 








172 


better fluidity at low temperatures 
with higher load carrying capacity 
and lower volatility at high temper- 
atures. It is inferior to the very high 
viscosity Grade 1100 oil in load carry- 
ing capacity, as would be anticipated 
in view of the vast disparity in vis- 
cosity. 

The approved MIL-L-7807 syn- 
thetic lubricant has been extensively 
evaluated in virtually all of the ad- 
vanced design turbine engines in use 
in the U. S. Its performance has been 
satisfactory, characterized by moder- 
ate but tolerable deposit formation, 
low gear and bearing wear, absence 
of corrosion, and low consumption. 
In contrast, attempts to operate the 
newer power plants on the low vis- 
cosity Grade 1010 mineral oils have 
been totally unsuccessful, the petro- 
leum oils showing heavy deposits, ex- 
cessive rates of consumption, and high 
wear levels. A comparison of the en- 
gine performance characteristics of 
the synthetic MIL-L-7808 lubricant 
and the Grade 1010 petroleum oil is 
given in Table 6. 

The relative oil consumption rates 
for the mineral and synthetic oils are 
particularly revealing. In advanced 
design jet engines the consumption 
rate of the low viscosity petroleum 
oil is about fifty times that of the 
synthetic MIL-L-7808 lubricant. This 
comparison reflects very strikingly 
the vastly improved viscosity-volatil- 
ity characteristics obtainable with the 
ester-based lubricants. The compara- 
tive consumption rates alone over- 
shadow the price differential which 
exists between mineral oil based avi- 
ation lubricants ($0.35-$0.60 per gal- 
lon) and synthetic oils ($4.50-$12 
per gallon). In addition the perform- 
ance benefits obtainable with the syn- 
thetic products have been pointed 
out. 

MIL-L-7808 approved oils have 
also been employed in Military oper- 
ated turboprop engines. Performance 
has been highly acceptable except, 
perhaps, in the ability to lubricate 
the high speed propeller reduction 
gear assemblies. Performance of 
MIL-L-7808 oils is considered mar- 
ginal in this regard and there is a 
need for products possessing better 
load carrying capacity for use in tur- 
boprop power plant applications. 

The generally good performance of 
the synthetic oils has enabled engine 
builders to raise bearing temperatures 
from 350 F to 500 F and lubricant 


PETROLEUM REFINER—V ol. 36, No. 7 





temperatures by about 100 F. These 
changes have permitted designers to 
take better advantage of available en- 
gine power and efficiency. At the 
same time, the need for higher speed 
aircraft has required engine manu- 
facturers to design and build a new 
class of power plants which will fea- 
ture greater outputs and higher over- 
all temperature levels. The advent of 
this new order of engines will create 
new lubrication problems and will re- 
quire development of products pos- 
sessing new and unique quality fea- 
tures. 


Future Developments. While ester- 
based MIL-L-7808 oils have given 
generally acceptable performance in 
current transonic aircraft a new class 
of lubricants possessing improved 
high temperature stability will be re- 
quired for the more severe supersonic 
equipment of the future. Operation 
at higher speeds, as indicated earlier 
in Figure 2, will make oil cooling 
more difficult, and, simultaneously, 
the more powerful engines required 
for supersonic flight will be rejecting 
more heat to the lubricant. The re- 
sult will be a further increase in tem- 
peratures prevailing in the lubrica- 
tion system, as illustrated in Table 7. 


Insufficient experience is available 
with supersonic engine/aircraft con- 
figurations to define precisely the lu- 
brication requirements of this equip- 
ment. However, products of reduced 
deposit-forming tendencies, improved 
metal corrosion tendencies, better ox- 
idation stability, and lower volatility 
will be required. Since these proper- 
ties are generally noncompatible 
with low temperature fluidity, it 
seems very likely that the U. S. mil- 
itary may relax current low temper- 
ature requirements, if necessary, to 
achieve the necessary level of high 
temperature stability. This will per- 
mit consideration of many potential 
base stocks previously rejected be- 
cause of poor low temperature prop- 
erties such as high viscosity synthetics 
and mineral oils. 


Research work directed toward de- 
velopment of improved high temper- 
ature lubricants has been seriously 
hindered by the lack of precise eval- 
uation and screening techniques. De- 
spite this, considerable progress is 
being made, It is anticipated that 
products possessing the necessary oxi- 
dative and thermal stability will ulti- 
mately become available. It is too 
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TABLE 7 
Lubrication System Temperatures in Advanced Jet Engines 





Engine Designation: 


Current Transonic | Future Supersonic 





Bearing Temperatures, F........... 
Lubricant Temperatures, F......... 





500 600-700 
250-350 350-450 











Mineral Oils as High Temperature Lubricants 








MIL-L-7808 Panel Coking Test 
Deposits, Milligrams 


| 








600 F 700 F 





MIL-L-7808 Oil eae 
High Quality Mineral Oil................... 


30 





500 F Oxidation-Corrosion Tests on Mineral Oil——-24-Hour Tests 





High Quali 


Desired | MIL-L-7908 
Mineral Oi 


Type Oil 





0 
0 
0 
0 
0 
1,7 








early, however, to attempt to predict 
exactly what the chemical configur- 
ations of these lubricants will be. 

Many believe that mineral oils may 
re-enter the picture for this applica- 
tion. Based on laboratory tests, cer- 
tain selected high quality mineral oil 
fractions look very attractive for high 
temperature service. The petroleum 
oils form heavier deposits than cur- 
rent MIL-L-7808 oils at moderate 
temperatures but tend to degrade less 
with increasing temperatures. A com- 
parison of the coking tendencies of 
a MIL-L-7808 oil and a promising 
mineral oil stock is presented in 
Table 8. 

High temperature oxidation tests 
likewise show that the mineral oils 
can be relatively stable for short 
periods of time under conditions of 
very severe thermal stressing. Com- 
parative evaluations at 500 F on a 
selected petroleum oil fraction and 
the synthetic lubricant are given in 
Table 9. A distinct advantage is ap- 
parent for the mineral oil in terms of 
metal corrosion characteristics and 
less change in acidity. 

Mineral oils, because of their lower 
cost and wider availability, possess 
one distinct advantage over synthetics 
in that they lend themselves to serv- 
ice conditions involving operating 
periods of limited duration: frequent 
oil changes or modified oil systems 
where the lubricant is rejected over- 





board or combined with the fuel and 
burned after passage through the hot 
bearings. 

“Waste feed” lubrication systems 
of the latter type are being accorded 
serious consideration by leading en- 
gine designers. The mechanical con- 
figuration of the lube system will, of 
course, be highly complex but in 
order to keep oil degradation and 
deposits to a tolerable level in the 
most critical areas of the engines, it 
may be necessary to resort to designs 
of this type. The advantage of such 
a system is that coke, sludge, and de- 
composition fragments of the oil are 
not recirculated to contaminate the 
main lube stream and cause restric- 
tions elsewhere in the engine. Because 
of the intricacies of construction of 
waste-feed systems, their widespread 
use will depend upon the ability of 
lubricant suppliers to develop highly 
stable oils. 

The second area where improved 
lubricants will be needed is in the 
turboprop engine field. As pointed 
out earlier, MIL-L-7808 products are 
of borderline quality in their ability 
to lubricate the high speed reduction 
gear assemblies of these engines. The 
trend toward higher temperatures 
and larger power plants will impose 
more severe mechanical stresses on 
lubricants. There will be an urgent 
need for products combining signifi- 
cantly better load carrying capacity 
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with good low temperature fluidity. 
The availability of materials of this 
nature may prove beneficial in the 
lubrication of high speed bearings, a 
task which will also be more difficult 
in future engines. 

The evolution of the aircraft tur- 
bine engine is obviously continuing to 
create new and difficult lubrication 
problems. Considerable progress has 
already been made, however, in this 
relatively young field. Through the 
joint efforts of the aviation industry, 
the Armed Services, and the oil sup- 
pliers continued advancements are 
anticipated with eventual solution of 
these problems. 


Lubricants for Commerical Turbine 
Powered Aircraft. The lubricants 
employed in commercial jet aircraft 
are expected to be generally similar 
in nature to those employed in mili- 
tary equipment. Up to the present 
time, essentially all engine develop- 
ment has been carried out in line with 
military projects, hence lubricant 
quality requirements will be identical 
in most respects. The one major point 
of difference lies in the fact that com- 
mercial aircraft are not required to 
operate over the extremes in climatic 
conditions to which military equip- 
ment is exposed, Commercial opera- 


tors will not need products fluid at 
—65 F. Therefore, for civil use, the 
air lines have been able to utilize high 
viscosity ester-based materials of the 
type originally developed in England. 
Use of these products has been of 
special benefit in commercial turbo- 
prop aircraft where a high degree of 
load carrying capacity is desired. 

At present the only turbine-pow- 
ered ship in air line service is the 
Vickers Viscount which is equipped 
with Rolls-Royce Dart turboprop en- 
gines. This engine is approved for 
use only on high viscosity lubricants 
covered by British Ministry of Sup- 
ply Specification D. Eng. RD-2487. 
At this time, only one lubricant is 
approved for service in the Dart. A 
comparison of the properties of this 
oil with a MIL-L-7808 product is 
shown in Table 10 and in Appendix 
Table I. It will be observed that the 
RD-2487 is considerably more viscous 
and possesses higher load handling 
ability. 

The RD-2487 type oil has given 
satisfactory performance in routine 
air line service, as evidenced by light 
deposits, lack of gear scuffing, low 
wear, and no metal corrosion. Oil 
consumption has been particularly 
low. Compilation of a large amount 
of data indicates that the consump- 
tion rate has been less than 500 gal- 
lons per year per aircraft (Viscount). 


TABLE 10 


Properties of High Viscosity Commercial Turboprop Lubricant 


| MIL-L-7808 Type D. Eng. RD-2487 Type 





Viscosity at 210 F, Centistokes.... 
Viscosity at —40 F, Centistokes 
Viscosity at —65 F, Centistokes 
Ryder Gear Scuff Load, Lbs./In.. 


3.5 
1980 
12,500 
2200 


7.8 
12,000 
100,000 

3300 


APPENDIX TABLE | 
et Engine Synthetic Oils 


MIL-L-7808 
Requirement| Type Oil 


D. Eng. 
MIL-L-7808 RD-2487 
Type Oil 





Viscosity @ 210 F, Centistokes 
Viscosity g 100 F, Centistokes 
Viscosity —40 F, Centistokes. . 
Viscosity @ —65 F, Centistokes 
Viscosity Change, Percent (3 Hours at 
Flash Point, F......... : 


“H" Rubber Swell, Percent (168 Hours at 158 F.) 


Pb Corr. Milligrams per Square Inch (1 Hr. at 325 F 


Ryder Gear Scuff Load, Lbs./In.. 


O.C.S. at 347 F, Weight Change, Milligrams per Square 


Centimeter Cu.... 


) 
Neut. No. Imc......+.; : 
Viscosity Change, Percent at 100 F 
Corrosion, 50 Hours at 450 F. 
Cu, Milligrams per Square Inch. . 
Ag, Milligrams per Square Inch.. 


3.0 min. 3.£ } 78 

11.0 min. 3.6 | 35.0 

ie 12,000 
13,000 max. > 100,000 
+6 max. seb ea . 
400 min. y | 450 
5 max. —7 70 
5 max. é 10 
s 8 | 20 
6 max. 0-1 
1870 min. 3300 


7 
3 
12-3 


+0.4 max. 
+0.2 max. 
+0.2 max. 
+0.2 max. 
+0.2 max. 
2.0 max. 
—5 to +15 








This figure may be compared with the 
consumption of high viscosity Grade 
1100 mineral oils in large piston en- 
gined aircraft, which runs about 
12,000 gallons per year (per aircraft). 

The straight turbojet powered air- 
craft such as the Boeing 707, Douglas 
DC-8, and Convair 880 are equipped 
with modern design engines and will 
undoubtedly always need synthetic 
oils of the MIL-L-7808 type. Civil 
aircraft of the immediate future will 
not fly at supersonic speeds. There- 
fore, operating regimes will be less 
severe than in military service and no 
major quality problems are antici- 
pated. 

This, of course, does not imply that 
commercial turbojet planes could not 
benefit from the use of improved high 
temperature oils. Availability of such 
products might well bring about im- 
proved operational flexibility, lower 
maintenance costs, or longer overhaul 
periods. If new experimental lubri- 
cants are proven out in military usage 
they will unquestionably be carried 
over into commercial service. aoe 
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Fluid Catalyst Design Data—Part 4 





Variables in Catalyst Flow 


The saltation 
velocity or the pipe diame- 
ter for a horizontal line car- 
rying a solid catalyst can be 
calculated from these charts 
and data. 


Frederick A. Zenz 


Roslyn Harbor 
Long Island, N. Y. 


THERE ARE MANY variables 
that effect catalyst carrier line de- 
sign. The study of nine of these leads 
to the calculation of the saltation ve- 
locity or the pipe diameter for a 
horizontal line carrying a mixed 
particle size catalyst. Charts and data 
are presented which implement the 
usual trial and error procedure. 
Flow Through Inclined Pipes. In 
the literature on pneumatic transport, 
references are frequently made to the 
advisability of employing diagonals 
rather than vertical runs wherever 
possible in piping systems in which 
material must be conveyed to a 
higher level, It is claimed that such 
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FIGURE 1—Effect of pipe inclination on cocurrent flow of Air-Rape seed mixtures. 


installation will reduce the sharp 90 
degrees elbow pressure losses and 
should also decrease the abrasive ac- 
tion of the solid material at the el- 
bows. 





Part 4 discusses the attendant 
phenomena of catalyst flow through 
elbows, inclined pipes and feed de- 
vices. The effect of variables such as 
moisture content, pipe shape and 
roughness and erosion are included. 
Part 3—‘“‘Minimum Velocity for 
Catalyst Flow,” which appeared in 
the June Refiner, covered the prob- 
lem of saturation carrying capacity 
in fluid catalyst conveying systems. 
Minimum velocity to prevent salta- 





tion and choking were discussed. 








Figures 1 through 5 present the re- 
sults of a series of experiments on the 
effect of pipe inclination using the 
same pipe size and solids reported in 
the air-solids capacity tests described 
in the previous articles in this series. 
The choice of the 22.5, 45, and 67.5 
degree inclinations from the horizon- 
tal is obvious; these investigations 
were considered sufficient to ade- 
quately describe the phenomena to be 
expected at intermediate angles, 
the recorded ex- 
a solids flow of 


Figure 1 presents 
perimental data for 
3.9 pounds of rape seed per second 
per square foot. It is interesting to 
note that over the range of velocities 
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Inclined 22.5 degrees; Air velocity 
17-18 feet per second. The mate- 
rial settled only in the upper half 
of the tube; this may be a conse- 
quence of an “end effect” at the 
downstream elbow. 


Inclined 22.5 degrees; Air velocity 
10-15 feet per second. No move- 
ment of the settled solids; all 
transport occurs in the well dis- 
persed mixture flowing in the 
space above the settled material. 


Inclined 45 degrees; Air velocity 
11-14 feet per second. The settled 
material slides slowly down the 
tube, is picked up at the bottom 
and carried back in the dispersed 
stream. 


Inclined 67.5 degrees; Air velocity 
17 feet per second. The aggre- 
gates or nodes were approxi- 
mately 8 inches apart. At lower 
velocities this position began to 
“slug” as in the vertical arrange- 
ment. 








FIGURE 2—These are the forms of the settled material at the various inclinations and velocities 
shown. The arrows show the direction of motion of the settled solids. 


from 10 to 23 feet per second pres- 
sure drops in the inclined tubes ex- 
ceeded those for the vertical pipe. In 
all cases, at velocities greater than 25 
feet per second the solids were car- 
ried along in a well-dispersed stream. 
At air rates slightly below the veloci- 
ties at the minima of the curves for 
the inclined tubes, the seed began to 
form small aggregates, or nodes on 
the lower side of the pipe; these ag- 
gregates were alternately broken and 
reformed. 

The restriction of the tube cross- 
section at these nodes was reflected 
in an increase in overall pressure 
drop. As the velocities were further 
reduced the aggregates became more 
permanent, eventually merging to 
form the bases for the layers of seed 
settling out in the tube at the lower 
air rates. 

At the steeper inclination (67.5 de- 
gree) the seed could not settle out 
in a layer and thus the growing ag- 
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gregates eventually slid down causing 
slugging such as observed in the verti- 
cal tube at velocities below 10 feet 
per second. The schematic sketches 
in Figure 2 illustrate the forms of the 
settled material at the indicated in- 
clinations and velocities; the arrows 
give the direction of motion of the 
settled solids. 


Figure 3 presents the recorded data 
for a particle flow rate of 14 pounds 
per second per square foot. The 
results were similar to the observa- 
tions noted above for Figure 1. To 
the right of the minima in the curves 
for the inclined positions, there was 
no tendency toward settling. At a 
22.5 degree inclination, aggregates 
appeared at a velocity of 25 feet per 
second (as in Figure 2d); at 20 feet 
per second a complete layer nearly 
filled the tube (as in Figure 2a) and 
at 15 feet per second the settled ma- 
terial was uniform in depth along the 
entire length of pipe (as in Figure 


2b). At 45 degrees inclination, ag- 
gregates (as in Figure 2d) appeared 
at an air velocity of 25 feet per sec- 
ond and at 18-19 feet per second the 
situation was as shown schematically 
in Figure 2c. 


Figure 4 presents the observed data 
for the flow of salt at a rate of 2.28 
pounds per second per square foot. 
At the lower velocities, this material 
behaved somewhat differently than 
the uniform size seeds. At velocities 
greater than 25 feet per second the 
salt flowed up the tube in a well dis- 
persed stream for all inclined posi- 
tions. At 22.5 degrees inclination, a 
very shallow layer, which slid very 
slowly down the tube, was observed 
at an air rate of 20 feet per second, 
at 15 feet per second a deeper layer 
was formed which remained station- 
ary; all transport occurring in the 
space above the settled material. At 
45 degrees inclination, the aggregates 
that settled out at velocities below 25 
feet per second slid so rapidly down 
the tube and accumulated at the bot- 
tom to such an extent that slugging 
took place. The higher particle den- 
sity and lower apparent friction 
(angle of slide) between salt particles 
and pipe wall account for its tendency 
to slug even at 45 degree inclination. 


Figure 5 is a plot of the data for a 
salt flow of 8.3 pounds per second 
per square foot. At 22.5 degrees in- 
clination a very shallow layer, which 
itself flowed fairly rapidly up the 
tube, settled out at an air rate of 40 
feet per second, As the air rate was 
further reduced the layer became 
deeper and stationary, at 24 feet per 
second the tube was about half filled 
with settled salt and, as more ma- 
terial settled out, there was an in- 
creasing tendency for slugs of solids 
to be thrown up the length of tube. 
At 45 degrees inclination no stable 
flow condition was attainable over 
the velocity range investigated; slug- 
ging was already evident at 40 feet 
per second. 

A similar study of the effect of 
pipe inclination was carried out with 
a sample of powdered magnetite hav- 
ing a mean particle size of 0.0116 
inches. No marked changes in flow 
characteristics when 
the vertical line was inclined less than 


were observed 


8 degrees from the vertical nor when 
the horizontal line was inclined less 
than 10 degrees from the horizontal 
position. At intermediate positions, it 
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was again observed that at gas veloci- 
ties from 5 to 10 feet per second 
greater than the saltation velocity, for 
the solids rate being handled, ripples 
or nodes of solids were formed in the 
tube. These eventually either led di- 
rectly to slugging conditions or gave 
rise to a tapered layer of solids set- 
tled out in the pipe which again led 
to slugging due to greater pile up at 
the upstream elbow. These explora- 
tory observations confirmed the pos- 
sibility that in many instances the 
severe vibrations encountered in car- 
rier lines may not necessarily be due 
to the manner in which the solids are 
introduced but could originate in the 
long radius bends commonly em- 
ployed. Obviously increasing the gas 
throughput or reducing the pipe 
diameter at the elbow would be a so- 
lution, but a costly one which might 
lead to increased erosion difficulties. 


Flow Through Elbows. Though 
some degree of erosion is obtained in 
the horizontal and vertical sections of 
pipe in disperse phase pneumatic 
transport, this erosion, caused by slid- 
ing friction of particles against pipe 
wall, is in most cases either negligible 
or tolerable. Severest erosion is noted 
at elbows where particles impinge 
more directly against the wall. 

Figure 6 illustrates the erosion pat- 
tern observed in elbows (oriented in 
either horizontal or vertical position) 
when operating above the saltation 
velocity. The tests were carried out 
using two-inch glass elbows. The un- 
eroded finger at the downstream end 
of the erosion ellipse represents the 
upstream tail of a small pencil of 
solids, brought into focus by impact 
from the curved walls of the bend. 
Erosion occurred at the points of im- 
pact responsible for this focusing ef- 
fect. 

Schmidt'* suggested that the use 
of elbows designed with a long sweep 
at the upstream end and a short ra- 
dius at the downstream end might 
minimize erosion. Experiments were 
carried out with glass elbows in the 
form of a quarter of an ellipse as 
shown in Figure 7. This design caused 
the elliptical erosion pattern depicted 
in Figure 6 to be distributed over a 
wider area thereby reducing the ero- 
sion per unit surface; the focusing 
effect was also spread over a longer 
sweep thereby considerably lengthen- 
ing the uneroded finger. 


When operating under §saltation 
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FIGURE 3—Effect of pipe inclination on cocurrent flow of Air-Rape seed mixtures for a particle 
rate of 2.28 pounds per second-square feet. 


conditions no difference was noted in 
the erosion pattern in a horizontal- 
to-horizontal bend, except that the 
bottom half of the elliptical pattern 
was not present due to the masking 
effect of the layer of solids occupying 
the lower portion of the tube. At 
velocities just above the saltation or 
choking rates, solids piled up at hori- 
zontal-to-vertical elbows as depicted 
schematically in Figure 8, This pile 
up at the elbow shields against ero- 
sion. However, it would never be 
desirable to design for operation at 
velocities so close to the saltation and 
choking rates. 

The effect of wear plates was in- 
vestigated by inserting a small ellipiti- 
cal plate cut from 20-gauge sheet 
brass inside a short radius glass elbow 
in horizontal-to-horizontal orienta- 
tion as illustrated in Figure 9. This 
arrangement gave indications of ero- 


sion at the inner radius of the bend, 
shown by point A in the sketch. This 
suggests that curved wear plates 
would be preferable to straight plates 
from which particles apparently 
bounce off and impinge on the inner 
radius. Such wear plates, in the form 
of gratings whose open spaces fill with 
the transported particles, have been 
used; the solids thus impinge upon a 
bed of particles held in place by the 
grating at the elbow. 

This arrangement is quite satisfac- 
tory in preventing erosion of the tube 
but thereby increases particle attri- 
tion. Note that the insertion of any 
such wear plates or gratings reduces 
the flow area and thus increases the 
velocities at the elbow unless specially 
designed elbows are fabricated. 

A more practical solution to the 
problem of erosion at bends appears 
to lie in the use of “square” elbows 
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or tees. In observing the flow char- 
acteristics in glass apparatus in which 
one elbow consisted of a glass tee, 
one arm of which was blocked off, it 
was noted that the solids piled up at 
the blanked arm to form a natural 
curvature and no erosion was detect- 
able. 

The conditions at the tee-elbow are 
illustrated in Figure 10. The pile of 
solids covered the area ordinarily 
subjected to the impinging action of 
the flowing particles and thus acted 
as an erosion shield. The pile was 
formed when the elbow was placed in 
horizontal-to-horizontal orientation as 
well as horizontal-to-vertical. Similar 
means have been used to combat 
erosion in dense phase downflow cata- 
lyst transfer lines and standpipes.”° 


Erosion Studies. Due to lack of 
thorough exploratory experimenta- 
tion, it is generally accepted that the 
rate of erosion by impingement may 
be considered directly proportional to 
the solids loading and proportional to 


the cube of the gas velocity. A survey 
of the published literature®**?* which 
was indicated, reported velocity ex- 
ponents ranging from three to six. 
Such experimentation is generally 
carried out by a sandblasting tech- 
nique in which a stream of air plus 
particles, issuing from a nozzle, im- 
pinges against a specimen of the ma- 
terial being tested. No one investi- 
gator has fully explored the variables 
such as nozzle diameter, target-to-noz- 
zle distance, and velocity, using any 
single system. 

Theoretical considerations indicate 
that for a fixed nozzle and loading, 
the remaining variables should give 
a plot such as shown schematically 
in Figure 11; data in the published 
literature give some degree of con- 
firmation. These data cover nozzle 
velocities ranging from 60 to 1060 
feet per second. Obviously, the varia- 
ble of nozzle-to-target distance makes 
this a somewhat unsatisfactory tech- 
nique for precise evaluation of effects 
other than the relative abrasion re- 
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sistance of various specimens, How- 
ever, within the range of nozzle ve- 
locities at which carrier lines are 
generally operated, the velocity ex- 
ponent of erosion can conservatively 
be taken as the cube. 


The Effect of Pipe Roughness. In 
order to investigate the magnitude of 
pipe roughness effects, saltation ex- 
periments were carried out with a 
sample of 0.0116 inches magnetite 
powder in a 1.5 inch I.D. transparent 
plastic tube and a 1.5 inch standard 
iron pipe. The solids had about a 
four-fold particle size distribution. 
The experiments in the iron pipe were 
carried out allowing long constant- 
rate running times to ensure equilib- 
rium, The pipe was disconnected 
periodically and inspected to deter- 
mine whether saltation had begun. 
If not, the run was repeated at a 
slightly lower gas velocity, etc., until 
upon disconnecting, a layer was found 
in the pipe. The data obtained are 
shown in comparison with the trans- 
parent plastic tube results in Figure 
12. The effect of pipe roughness (iron 
versus plastic) was considered to be 
negligible in view of the probable 
reproducibility of such engineering 
experimentation between one appara- 
tus or investigator and another, 


The Effect of Moisture Content. 
In the correlation and interpretation 
of saltation data, moisture content 
can be as complicating and mislead- 
ing a variable as the effect of packing 
density on the measurement of the 
angle of internal friction. The ap- 
parent mechanism is one of agglom- 
eration. For example, a sample of 
0.0116 inches average particle di- 
ameter magnetite would not flow 
through a 1% inch diameter hole in 
the bottom of a hopper if it possessed 
a moisture content of about 0.12 per- 
cent by weight. The completely dry 
material flowed readily through a 4 
inch hole. Similarly, the wet material 
(0.12 percent water) could not be 
transported in a 1% inch pipe even 
at air velocities in excess of 65 feet 
per second. In other words, saltation 
velocities were greater than 65 feet 
per second for only negligible solids 
flow rates. In practice it has been 
noted that when transport velocities 
were raised sufficiently to carry such 
moisture containing solids the flow 
was accompanied by severe erosion. 
This is the result not only of the 
much higher superficial velocity, but 
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the resulting extremely high velocity 
in the area above the settled layer. 

It is not likely that the data on 
grains, glass beads, or sand presented 
in the pervious article were influenced 
by moisture content. However, data 
for salt and magnetite may reflect 
some small moisture content in the 
solids. 


The Effect of Pipe Shape. Several 
arrangements have been investigated 
to determine qualitatively whether 
any reduction in saltation velocity 
(i.e. increase in carrying capacity) 
could be attained by altering the 
shape of the conveying tube cross- 
section, In the first arrangement a 
vertical brass plate was inserted along 
half the length of a five-foot horizon- 
tal transparent plastic section. This 
divided the tube into two halves. The 
observed saltation velocities in this 
arrangement were slightly higher than 
observed in the open undivided tube. 
This may have been due to increase 
in frictional resistance, imposed by 
the surface of the brass dividing 
plate. This tube was then rotated 
through 90 degrees so that the divid- 
ing plate was in a horizontal position. 
This arrangement tended to increase 
the length of the solids heap below 
the solids inlet tee (due to the change 
in the velocity profile induced by the 
initial heap below the tee) until the 
heap reached the divider plate and 
eventually blocked the lower passage 
completely. 

In order more effectively to in- 
vestigate the possible changes in sal- 
tation rate with velocity profile, two 
sections of transparent plastic tubing 
were heated to approximately 300 F 
and then pressed into an ellipitical 
cross-section. When this tube was op- 
erated with the long axis of the cross- 
section perpendicular to the hori- 
zontal, saltation velocities a few feet 
per second greater than in the nor- 
mal round cross-section were ob- 
served. With the long axis parallel to 
the horizontal, even higher saltation 

















FIGURE 7—Layout of the Schmidt quarter- 
ellipse elbow model. 
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FIGURE 5—Effect of pipe inclination on cocurrent flow of Air-Salt mixture for a particle rate of 
8.3 pounds per second-square feet. 


FIGURE 6—Erosion pattern observed in elbows (oriented in either horizontal or vertical position) 
when operating above the saltation velocity. 


velocities were observed. It was there- 
fore concluded that round tubes are 
still the optimum known shape. 


Design of Particle Feeders. Figure 
13 illustrates several methods of in- 
troducing granular solids into a dilute 
phase or pneumatic transfer line, The 
simplest and most commonly used is 
the ordinary tee arrangement where 


solids fall from the valve, at the base 
of a hopper or standpipe, through the 
vertical leg of the tee. and are then 
swept into horizontal motion by the 
gas or liquid stream flowing in the 
horizontal section of the tee. 
Experiments in transparent pipe 
with a glass tee have shown that 
solids tend to pile up just below the 
vertical leg of the tee as shown in 
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Figure 14. The horizontal length of 
this deposited pile increases with an 
increase in rate of solids feed and de- 
creases with increase in gas rate. 
Obviously, the pressure drop per unit 
length of tube is greater within the 
region of the pile-up, thus it accounts 
somewhat for the entrance effect 
losses discussed in the following sec- 
tion. 




















FIGURE 8—At velocities just above the salta- 
tion or choking rates, solids piled up at hori- 
zontal-to-vertical elbows as shown above. 














FIGURE 9—Location of wear plate during ero- 
sion tests. Wear also took place on the inner 
radius of the bend as shown at point “A.” 


























FIGURE 10—Flow through a “Tee” elbow. The 

pile of solids cover the area ordinarily subjected 

to the impinging action of the flowing particles 
and thus act as an erosion shield. 
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A comparison of the data of Russ’ 
and Zenz**, would indicate that at 
the same conditions of solids rate and 
air velocity, solids pile-up decreases 
with increase in pipe diameter. The 
difficulty encountered by Farbar* in 
introducing solids into a 2 inch pipe 
also indicates this trend. It is to be 
expected that in traversing a larger 
diameter pipe cross-section a particle 
would more readily be accelerated in 
the direction of gas flow and thus be 
less likely to pile up below the feed 
point. 

In an effort to reduce this pile-up 
effect, which at first was thought 
might lead to excessive erosion at 
point A in Figure 14a it was decided 
to investigate the effect of inclining 
the entrance tee. The solid used in 
these tests was powdered magnetite. 
As shown in Figure 14b and c, tilting 
the inlet 24 degrees in either direction 


merely tended to slightly shift the 
position of the pile-up. The experi- 
ments indicated that velocities 10 to 
15 feet per second greater than the 
normal saltation velocities were re- 
quired to provide the kinetic energy 
or drag needed to instantly change the 
direction of flow of the incoming 
solids and completely prevent the for- 
mation of a heap below the solids 
feed hopper. During the entire period 
of operation with solids pile-up pres- 
ent, no severe erosion was noted at 
any point within the inlet tee. 

In operation at velocities just great 
enough to prevent this pile-up, ero- 
sion was noted on the lower surface 
of the tee (opposite the point of 
solids inlet as shown in Figure 14d) 
due presumably to the tendency of 
the larger particles to strike the bot- 
tom of the tee before being carried 
away by the incoming air. No erosion 
was noted at point A (Figure 14a) 
under any experimental conditions. 
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FIGURE 11—Erosion as a function of target-to-nezzle distance with parameters of nozzle velocity. 
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FIGURE 12—Effect of pipe roughness on salta- 
tion velocity. 





The problem of catalyst pile-up 
can be of major importance in large 
size installations. In numerous in- 
stances such as the two vessel side-by- 
side catalytic cracking units, an inlet 
tee arrangement is followed by a long 
sweep elbow leading to a vertical 
line. Within the elbow there occurs a 
meta-stable saltation condition. Since 
the choking velocity in a vertical line 
is less than the saltation velocity in a 
horizontal line, it is obvious that the 
more vertical section of the elbow 
will tend to be blown clear while the 
more horizontal section may tend to 
saltation. In the middle section, the 
condition is meta-stable depending on 
whether the vertical or horizontal leg 
of the elbow is controlling. 

Suppose, for example, that in the 
horizontal leg the velocity would be 
high enough to prevent saltation, but 
an inlet tee is located nearby and is 
operating at a high solids inlet rate 
so that the pile-up tends to build up 
into the elbow. When the pile-up 
reaches the meta-stable region in the 
curved portion of the elbow, there 
will be a tendency for the effect of 
the higher carrying capacity of the 
vertical leg to occasionally extend 
down into the pile-up region and pull 
up a sudden slug of the piled up ma- 
terial. Depending on the velocities 
and loadings, there may also form 
nodes of solids in the elbow such as 
described in the tests with the in- 
clined pipes. Either one or any com- 
bination of these effects leads to a 
pulsating condition. The mass of 
solids thrown about under such cir- 
cumstances in a large capacity carrier 
line is sufficient to cause violent vi- 
brations and pulsations in the equip- 
ment and may eventually lead to 
mechanical failure at piping joints 
and supports. 

Figure 13b illustrates the venturi 
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FIGURE 13—Eight methods for introducing granular solids into 
transfer line. 




















FIGURE 14—Solids pile-up at entrance tee for various orientations. 
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FIGURE 15—Fluidized conveying using air grid for introduction of conveying medium. 


type of tee designed to provide higher 
velocity at the throat or point of 
solids entry thereby preventing solids 
deposition with a minimum of gas 
flow pressure loss. In practice, the 
presence of the solids reduces the ef- 
fectiveness of the pressure recovery in 
the venturi, the fabrication costs are 
unattractive for large carrier lines, 
erosion begins to become evident at 
point A, and the solids capacity of 
the line is reduced. The vertical leg 
of the tee through which the solids 
enter the venturi cannot in effect be 
larger in diameter than the throat of 
the venturi. Therefore, the throat di- 
ameter sets the maximum valve open- 
ing or valve size below the hopper. 
This maximum may be smaller than 
desired for the design range of solids 
flows, thus limiting the usefulness of 
such devise. 

The evidence that solids pile-up 
decreases with increase in pipe di- 
ameter which led to the theory that 
in traversing a larger diameter pipe 
cross section, a particle would more 
readily be accelerated in the direction 
of gas flow, suggested the use of a 
cascade type of baffling below the 
inlet tee*® such as shown in Figure 
13c, The baffles absorb the down- 
ward velocity of the particles before 
they reach the bottom of the pipe and 
thereby give the gas velocity a better 
chance to accelerate the particles into 


horizontal flow. An alternate form of 
such baffling is shown in Figure 13d 
where the solids inlet pipe is extended 
down into the conveying tube in the 
form of an elbow. 


Figure 13f shows a variation of this 
device in which the elbow is extended 
beyond the horizontal distance de- 
fined by the solids’ angle of repose so 
that normally no solids flow from it. 
A jet arranged concentric with the 
conveyor tube acts as a control valve 
to push the solids out of the elbow 
into the mainstream, Leaving the el- 
bow, the solids already have a veloc- 
ity component in the desired direction 
of flow. Similarly the introduction of 
only a horizontal jet below the solids 
inlet point’, as shown in Figure 13e, 
is also effective in reducing pile up. 

Figures 13g and 13h illustrate ar- 
rangements for introducing solids 
into vertical carrier lines. Obviously 
arrangement 13g can be made effec- 
tive either by aeration of the solids 
standpipe so that the fluid head of 
solids pushes particles on the right 
hand side of the bend into the main- 
stream of gas or else by installing a 
gas jet® concurrent with the main- 
stream as in Figure 13f. Either 
method provides a measure of control 
on the solids flow. 


The properties of angle of repose 
and hydraulic head of fluidized solids 


have also been adapted to devices for 
withdrawing solids from process ves- 
sels*®. There exist a wide variety of 
mechanically driven feed devices used 
throughout the solids handling and 
The field is 
quite broadly covered in the review 
by T. T. Olive’*; some applications 
in petroleum cracking units are also 
outlined by Berg.” 


conveying industries. 


Dense Phase Flow. The flow phe- 
nomena discussed in this and the 
previous paper were primarily con- 
cerned with the dilute phase, in which 
particle concentrations of the order 
of 0 to 5 pounds per cubic foot are 
normally encountered. Concurrent 
flow both horizontal and vertical can 
also be carried out in dense phase.*® 
The so-called “mass lift’ method 
developed by Berg? and adapted by 
Union Oil to several 
volves dense phase concurrent upflow 
in the unfluidized state. The move- 
ment or expansion of the vertical 
column of solids is restricted at the 
upper or discharge end of the pipe. 
As a result, bubbles of gas cannot 
form and the solids cannot exhibit 
random motion. The superficial gas 
velocity through the pipe is greater 
than that normally required to fluid- 
ize the solids in an unrestricted bed. 
As a consequence, the pressure drop 
through the column is equal to that 
through a fixed bed rather than a 
fluid bed. The solids move upward 
as a compact mass at a velocity equal 
to the difference between the operat- 
ing superficial fluid velocity and that 
normally required to initiate fluidiza- 
tion. The subject has been fairly well 
defined in the recent literature*® by 
reference to the generalized phase dia- 
gram and the experimental data re- 
ported in the patent literature. 


processes in- 


Another ingenious application of 
fluidization has been exploited in the 
pneumatic conveying field. Solids are 
transported nearly horizontally in a 
dense phase fluidized state in closed 
conduits. One such installation is 
available commercially and transport 
is achieved by supporting a layer of 
the solids on a porous grid through 
which fluidizing gas is passed up- 
wardly.’**1 The grid is gently sloped 
(approximately 3 degrees to 6 de- 
grees from the horizontal) so that the 
fluidized layer flows along the incline 
as though it were a liquid. A cross 
section of a typical conduit is shown 
in Figure 15. The amount of fluidiz- 
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FIGURE 16—Effect of particle size distribution on saltation velocity. This figure is to be used with Figure 8, Part 3 of this series. 


ing gas passed through the grid con- 
trols the solids flow rate. 

The application of this technique 
as purely a pneumatic conveying de- 
vice is relatively recent. However, the 
technique in conjunction with proc- 
essing equipment has undergone a 
great deal of experimentation in the 
fields of catalytic cracking, separation 
of minerals, production of vinyl 
acetate’®, heat treating of granular 
materials, etc. Solids have been trans- 
ported through reactors by flowing 
across perforated plates’*:** or bubble 
cap trays**® and transported through 
heat treating furnaces by flowing 
across perforated hearths’. The shorter 
path lengths as well as the weir and 
downcomer arrangements distinguish 
the tray reactor applications from the 
simple conveyor. In principle, how- 
ever, the technique is essentially the 
same. 


Saltation in Mixed Particle Flow. 
Part III of this series presented a 
correlation of saltation data for the 
dilute phase transport of uniform size 
particles. It was pointed out that for 
such particles data indicated that the 
choking velocity and saltation veloc- 
ity were identical for a given solids 
flow rate. In was also shown that this 
same correlation predicted choking 
velocities but not saltation for pow- 
ders of wide particle size distribution. 

There are hardly sufficient data 
available to permit a valid quantita- 
tive relationship between saltation 
and choking for mixed size powders, 
nevertheless, a crude chart for such 
estimations is given in Figure 16, The 
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curves labelled “narrow” and “wide 
size distribution” may be taken to 
mean approximately 3 to 4 fold and 
6 to 12 fold respectively; for example, 
conventional 60 micron fluid crack- 
ing catalyst has a typical 10 to 12 fold 
wide particle size distribution. Figure 
16 is to be used in conjunction with 
Figure 8 of Part III. 

The application of Figure 16 gen- 
erally involves a trial and error pro- 
cedure and can best be illustrated by 
a sample calculation. Consider the 
problem of determining the saltation 
velocity or pipe diameter for a hori- 
zontal line, carrying a material hav- 
ing a wide particle size distribution, 
given the following data: 

Mean particle 
diameter: 0.00236 inches 
Particle Density: 110 Ibs/cu. ft. 
Solids Rate: 200 tons per hour 
Gas Rate: 80,500 CFH 
Gas Density: 1.55 Ibs/cu. ft. 
(see Part III in this series for nomen- 
clature) 
(W/G)s = 200 X 2000/80,500 
1.55 = 3.2 


Assume V., = 5 ft/sec 

Ven? /g Depp” = 0.325 

From Figure 8 in Part III, W/V.ape 
= (W/G).1 = 20 

From Figure 16, Part IV, (W/G)s/ 
(W/G) » = 0.16 

Therefore (W/G)s = 0.16 « 20 = 

3.2 which checks the value calculated 

above from the data given. (If this 

had not checked, the calculation 

would be repeated using a new as- 

sumed value for V,,,). 


Therefore Vs = 5/0.16 = 31.3 ft/sec 
which corresponds to a pipe diameter 
of 1114 inches. 

This is the minimum velocity or 
largest pipe size that would maintain 
horizontal flow at the given through- 
put rates without deposition of par- 
ticles. In practice, a smaller diameter, 
giving a slightly higher and safer 
velocity would be specified. 
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Landing Ship Tower Solves | 
Refinery Logistics Problem 
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FIGURE 1—Faced with a problem of transporting the atmospheric tower of the 20,000 B/PD crude fractionating unit to Texaco’s Santiago, Cuba, 
Works, Procon International, S. A. used the tower as its own landing ship. The 103-foot long tower, towed ashore by a tug, remains afloat 
because of its gas-tight internal construction. Unit is 10 feet 6 inches in diameter at the base, 7 feet at the other end. 
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FIGURE 2—Two cranes prepare to lift the tower from the waters of Santiago Bay. The new refinery is being built for The Texas Company (West 
Indies) Limited, wholly-owned subsidiary of The Texas Company. 
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New Look at... 


Class 1, Division 2 Control Equipment 


Here’s a discussion of equipment for API’s 
standard code RP-500. It covers equipment available now, 
what the industry would like to have, and possible ap- 


proaches to the problem. 


H. A. Wright 


Allis-Chalmers Manufacturing Company 


Milwaukee, Wis. 


THE PETROLEUM INDUSTRY 
is to be commended for their publi- 
cation of API Standard RP-500. It is 
generally conceded that if the recom- 
mended practice for classification of 
areas for electrical installation in re- 
fineries as outlined in RP-500 is closely 
followed, there will be a reduction in 
the areas classified as Division 1, ie., 
locations likely to be hazardous under 
normal conditions. There will be a 
great increase in Division 2 areas, i.e., 
locations likely to be hazardous only 
under abnormal conditions, such as 
the failure or rupture of the equip- 
ment.. Further, there will be an in- 
crease in the non-hazardous areas, i.e., 
locations which are not classified as 
Division 1 or Division 2. 

Some of the API Electrical Com- 
mittee reports indicate that after this 
complete study was made, the required 
electrical equipment is either not avail- 
able, or is available only on special 
order at what is considered an ex- 
horbitant price. 

This article will discuss what equip- 
ment is available now, what the in- 
dustry would like to have, what is 
possible and approaches to the prob- 
lem. 

WHAT EQUIPMENT IS AVAILABLE 

1. General purpose motor control 
either indoor or outdoor, separate 
starters or control centers, is avail- 
able for installation in non-hazardous 
areas, This type of equipment is the 
least expensive and is available in 
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practically all possible arrangements. 
Further, it is simple to maintain and 
has greater clearance and safety for 
electrical maintenance personnel. 


2. Complete explosion-proof equip- 
ment for installation in Division 1 
areas are of three general types: 

a. Cast iron enclosure having ma- 
chined flanges and bolts around the 
periphery on at least 6-inch centers 
(600 v only). 

b. The threaded pipe arrangement, 
frequently referred to as the top hat 
design. (600 v only.) 

c. Oil immersed in which all arcing 
contracts are under at least six inches 
of oil. (All voltages.) Oil-immersed 
equipment finds considerable applica- 
tion in corrosive areas, since in effect 
it is a type of hermetic sealing. 


3. To my knowledge, there is no 
low voltage equipment currently on 
the market designed for Class I Divi- 
sion 2 locations. This is understand- 
able if one refers to the National Elec- 
tric Code. The requirement for Divi- 
sion 2 locations is almost the same as 
for Division 1 locations. The user has 
some leeway in the mounting dnd 
cable connections, but since most of 
the components of the control do pro- 
duce arcs at their contacts, they must 
be contained in an approved Divi- 
sion 1 location enclosure. 


4. Explosion-proof where the high 


voltage equipment (2300 to 5000 v) is 
completely immersed in oil and the 


control devices (600 v) are contained 
in an explosion-proof bolted enclos- 
ure. (This includes all terminals and 
wiring. ) 

5. A type of control designed for 
Class I Division 2 locations wherein 
the high voltage switching device is 
immersed in oil and the control com- 
ponents having arcing contacts are 
enclosed in either explosion-proof 
boxes or an enclosure designed on the 
Davey Miner’s Lamp Principle. (Ter- 
minals and wiring need not be en- 
closed. ) 


WHAT INDUSTRY WOULD LIKE 

Now that more areas are being 
classified as Division 2 rather than Di- 
vision 1, the petroleum industry is 
asking for a Division 2 design, In an 
attempt to determine the industry re- 
quirements of such a design, a num- 
ber of API engineers were inter- 
viewed. The following is a list of their 
comments in comparison with existing 
equipment: 

© Less expensive (most referring to 
initial cost; however, upon further 
consideration their comments were 
changed to equipment life costs.) 

© Simpler maintenance. 

® More safety for the operator and 
maintenance man. 


© Greater range of equipment 
modifications. 

® Corrosion resistant. 

® Explosion-proof (with the com- 
mon connotation. ) 


®@ Underwriter’s approval. 


WHAT IS POSSIBLE NOW 


1. Conventional explosion-proof 
equipment. 


2. Locate general purpose equip- 
ment outside the hazardous area. This 
is a good solution when possible, but 
all too frequently the branch circuits 
become too long, the installation price 
high and the line losses great. 

3. Locate general purpose equip- 
ment in a purged room. This appears 
to be a solution which is available 
now. Engineers appear to be split 
about even on the desirability of 
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purged rooms. It is believed that there 
is a definite trend toward their use, 
particularly in new installations. 


Advantages of Purged Room 

A. It is more desirable to mount 
control equipment indoors than out- 
doors, It receives better protection 
and is a definite advantage to the 
maintenance personnel who must 
work on this equipment. This is par- 
ticularly true when the equipment 
must be repaired during rainy weather 
and the danger of shock increased. 

B. It permits the use of the least 
expensive volume-produced equip- 
ment available with all the necessary 
protective and safety features as well 
as adequate room for the maintenance 
personnel to work. 

C. Less corrosion problems. 


Disadvantages of Purged Room 

A. The cost of the pressurized 
switch room, This can be somewhat 
offset by mounting the control equip- 
ment adjacent to the distribution 
equipment and taking into considera- 
tion the lower cost of the electrical 
equipment. 

B. There is the problem of main- 
taining pressure. This can be mini- 
mized by eliminating windows and 
using a refrigerator type door. 

C. A source of uncontaminated air 
is frequently a problem. Also the nec- 
essary filters and blower equipment 
require maintenance. 

D. Then there is the human ele- 
ment. Somebody leaves the door open. 
However, proper supervision should 
take care of this. 


POSSIBLE APPROACHES 


Contactless Switches and Devices. 
A recent development in current pro- 
duction is static switching. The new 
components (magnetic circuits, tran- 
sistors, and diodes) have no moving 
parts. These devices may not be sub- 
stituted directly in existing circuits. A 
new approach is required called logic 
circuit design, The complete system 
consists of static switching (logic) 
units which are combined with a 
power amplifier output, transformer 
inputs and a special regulated power 
supply. The output from the logic 
unit is not sufficient to drive industrial 
control relays. If power output is re- 
quired, it is then necessary to use a 
pre-amplifier and a static power am- 
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plifier to replace a few control relays 
and power devices with static devices. 
If a very large number of inputs were 
required, and they were required to 
be of high reliability as used in certain 
types of automation, then a consider- 
able saving will be found in using 
logic circuitry. 

Low current transistor switching 
has been developed and is now in cur- 
rent use in the above mentioned logic 
circuitry. However, still in the labora- 
tory is the solid state crystal used for 
power switching. These power tran- 
sistors are either pure germanium or 
silica crystals. For a power AC cir- 
cuit, we would use these switching 
transistors mounted back-to-back. Sil- 
ica crystals seem to offer the most 
promise, as they are one of our most 
common elements. Normally the crys- 
tal is an insulator and will block the 
passage of current. By impressing a 
control voltage on the crystals it can 
be made to pass power. This separate 
source of power can be controlled by 
means of a pushbutton. 

These switching transistors seem to 
have great promise as a static power 
switching device which would replace 
the now common general purpose 
control. If such a device were avail- 
able, the problem on Class I, Di- 
vision 2 equipment would be con- 
siderably lessened. 


Hermetically Sealed. Hermetically 
sealing appears to offer the greatest 
immediate possibility. It would solve 
a number of problems. It would per- 
mit the manufacturer to reduce the 
number of enclosure types and styles. 
Its first cost would possibly be greater 
but its overall cost would be drastic- 
ally reduced. An enclosure of this 
type would exclude corrosion, dust 
and moisture. Further, by introducing 
under pressure an arc suppressing 
gas, contact erosion would be re- 
duced. 

This all sounds good, but a new 
problem has been introduced: that of 
the thermal overload relay. Once 
sealed, the overload relay heaters 
could not be changed. Further, they 
would have to be automatic reset be- 
cause of the complications of a reset 
mechanism being brought out 
through a hermetically sealed en- 
closure. It is possible to get around 
this problem by building the overload 
devices into the motor, the best place 
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to determine whether a motor is get- 
ting too hot. 

Another item the user would have 
to give up would be a circuit breaker 
combination starter, since it does not 
appear feasible to bring out an op- 
erating handle for a breaker through 
a hermetically sealed enclosure. This 
should not present too great a hard- 
ship, since distribution breakers can 
be used in a non-hazardous area and 
possibly the interrupting capacity of 
the hermetically sealed eas-filled con- 
tactor could be increased. 


Oil-immersed Equipment. Over the 
past years, oil-immersed equipment 
has performed very well in the petro- 
leum industry. It can be had as Class 
I Division 1 or Division 2. Also it 
eliminates corrosion, dust and in- 
creases the life of the equipment, 
since considerable wear is eliminated. 
Contact erosion under oil is 20 to 40 
times greater than in air, and a set of 
tips may last but 100,000 operations. 
However, this would be more than 
five years’ service on most drives. 

Oil-immersed equipment does a 
very excellent job if properly applied. 
In high voltage equipment this is 
about the only way that Class I Di- 
and 2 equipment can be 
made. From inspections of designs 
currently on the market, it is admit- 
ted that much can be done to make 
maintenance easier. 


vision | 


Because some people have had oil- 
immersed equipment explode, the 
rumor gets around that it is hazard- 
ous. It is hazardous if it is not prop- 
erly applied and must have the re- 
quired interrupting capacity and 
adequate through current capacity. 
Too frequently oil-immersed equip- 
ment has been protected by means of 
backup breakers. A backup breaker 
will require 8 to 20 cycles to trip in 
case of a short. The contactor will 
drop open in about 41 cycles if the 
shorted phase happens to be supply- 
ing the holding circuit of the con- 
tactor. The result is an explosion, If 
the short is not on the phase supply- 
ing the holding coil, then the through 
current capacity of the contactor may 
be exceeded and its tops will be 
blown open and a possible explosion. 
This is why we recommend that fuses 
be used to protect high voltage motor 
control. 

Original presentation at API Di- 
vision of Refining, Philadelphia, May 
13, 1957. ++ 
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Case for Upgrading Natural Gasoline 


Natural gasoline can compete as a premium 


blending stock if its octane is raised. Here’s what it would 


cost to do it with catalytic reforming and isomerization. 


NATURAL GASOLINE has the 
qualities to make a good premium 
blending component in future motor 
fuels, except for octane number. How 
natural gasoline manufacturers can 
solve this octane problem is illustrated 
in the economic cases discussed here. 

It’s possible to achieve significant 
improvements in octane through the 
application of catalytic reforming and 
isomerization, A specific natural gaso- 
line has been selected for detailed 
study which resembles rather closely 
the properties of the national average 
(see Table 1). We have chosen to 
process the C, to end point fraction 
which has a leaded Research octane 
number of 88. 


Two Cases. Two processing schemes 
are compared, both having in com- 
mon the Platforming of the C, + vir- 
gin naphtha in the natural gasoline. 
Case I provides for the rough separa- 
tion of the virgin C,—C, fraction 
as an overhead stream from a pre- 
fractionator ahead of the Platformer. 
This fraction is blended with the 
C,; + Platformate to become the total 
C, + product. 

For Case II, the C; —C, fraction 
present in the virgin gasoline is re- 
moved overhead in a dehexanizer and 
combined with the C; —Cg, fraction 
produced by the Platformer. The 
combined C,—C, fraction is sepa- 
rated in a splitter column with the 
overhead pentane stream fed to the 
C,; Penex deisopentanizer. Bottoms 
from this deisopentanizer are charged 
to the reactor section, and the reac- 
tion products are returned to the de- 
isopentanizer, Isopentane present in 
the virgin feed and produced in the 
Penex reaction is taken overhead. 

The hexane fraction from the bot- 
tom of the splitter column is sent to 
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a deisohexanizer column for removal 
of the high octane C, components 
overhead and preparation of a low 
octane number feed for octane im- 
provement in the once-through C, 
Penex unit; both C, streams are 
blended in the final gasoline pool 
which consists of isopentane, high 
quality hexanes and the dehexanized 
Platformate. 


Reformer Severity. Both cases were 
studied to the effect of 
Platformer the octane 
number of the total natural gasoline 
pool. The 
Figure 1 which plots the yield of 
total C, + pool gasoline against its 
leaded Research octane number. By 
depending solely on catalytic reform- 
ing for upgrading the pool in Case I 
a ceiling is reached in the vicinity of 
95.5 leaded octane number. While a 
further increase in reforming severity 
will result in a higher octane number 
Platformate, the barrel-octane output 
is no longer increasing. 


determine 
severity on 
shown on 


results are 


In the region of current interest, 
no plateau is in evidence for Case II 
using Penex and Platforming. This 
results from the fact that the major 
burden for upgrading the pool is 
placed on the isomerization of the 
C. and C, fractions which is accom- 
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FIGURE 1—Yield-octane relationship for processing natural gasoline (C; to 340 F.). Ceiling for 
Platforming alone is reached at 95.5 octane. 
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FIGURE 2—Scheme for C; isomerization unit; A C. unit is similar except for recycling. 


plished with volumetric yields of 98 
percent and higher; furthermore, for 
the same pool octane number, the 
Platformer can operate at a lower 
severity level where the yields are 
high. 

We have elected to make an eco- 
nomic comparison of the two cases 
based on processing 5000 barrels per 
day of the C; — 340 F. natural gaso- 
line shown in Table 2. The output of 


pool gasoline is held constant at 94 
percent of the charge or 4690 barrels 
per day. Under these conditions, the 
total charge stock of 88 octane num- 
ber is upgraded 5.8 numbers to 93.8 
using Platforming, and 12.5 numbers 
to 100.5 using Penex and Platforming. 
As mentioned above, the Platformer 
is operated at 87 octane, clear, in Case 
II as compared to 94 in Case I. Table 
2 summarizes the quality and quantity 


of the process streams which blend 
to make up the total product pool 
gasoline for the two cases. 


Estimated Costs. With these proc- 
essing schemes, costs can now be esti- 
mated. Table 3 shows the over-all 
direct operating costs and the value 
which can be assigned to the octane 
improvement obtained if the use of a 
premium natural gasoline for blend- 





FOR THE YEAR 1957, the 
pool octane number in U. S. 
marketed gasoline will average 
93 with approximately 30 per- 
cent of the total marketed as a 
97 octane number premium and 
70 percent marketed as a 90 
octane number regular grade. 
The pool octane number can be 
expected to advance at the rate 
of 1.2 numbers per year if the 
postwar trend is continued un- 
abated. 

Based on a motor fuel demand 


Natural Pays Octane Penalty 


during 1957 of 3,900,000 barrels 
per day, the natural gasoline 
component represents 12.5 per- 
cent of the total or 40 percent 
of the premium and has a Re- 
search octane number of 88 with 
2.25 ml. TEL per gallon, Thus, 
the natural gasoline component, 
with an estimated Reid vapor 
pressure of 15 pounds, is 9 oc- 
tane numbers below the pre- 
mium gasoline and 2 octane 
numbers below regular gasoline. 

In order to place a value on 


octane improvement, we have 
listed in Table 4 the incremental 
motor gasoline price advantage 
for fuels having ratings in excess 
of 85 Research octane number. 
Taking into consideration only 
octane defiiciency, the 9 number 
difference which exists between 
the average natural gasoline and 
premium gasoline represents a 
value penalty of 95 cents per 
barrel; similarly, the 2 number 
deficiency below regular is val- 
ued at 11 cents per barrel. 
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TABLE 1 
Typical Natural Gasoline Processed: Properties of Virgin Feed Boiling Range: C; to 340°F. 





Composition 
Volume Percent 





Research Octane No. 
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of Fractions Clear +3ml. TEL/GAL. 





Cs Fraction 


n-Pentane 


76.3 95.0 





Ce Fraction 
Cyclopentane 
Dimethylbutanes 
Methylpentanes 
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C7 +Fraction (195-336°F.).. . 
Paraffins 
Naphthenes 
Aromatics 


ERR: 8 
S| PinDdom 


ots: 8 








Total Cs +Gasoline 
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TABLE 2 
Penex and Platforming of Typical Natural Gasoline 








Charge Stock 


Volume 
| 


R.O.N. 
B/D Percent + 3 ml. TEL/GAL. 





Cs to 340° F. Natural Gasoline 
Case I—Platforming 

Cs Fraction—Virgin..... 

Ce Fraction—Virgin 

Cs+ Platformate* 


Total (93.8% overall yield) 
Case II—Penex and tforming 
iCs From Deisopentanizer Overhead 
iCs From Deisohexanizer Overhead.......... 
iCs From Ce Penex Effluent 
C7+ Platformate f 


Total (93.8% overall yield) 


88.0 


95.0 
86.0 
100.6 





93.8 














6.4% Cs+ Yield of 94.4 Clear O. N. on C7 + Charge. 
% Cs+ Y 


*7 
T 82.6% 


field of 87.0 Clear O. N. on C7 + Charge. 


TABLE 3 
Penex and Platforming E ic Evalvati 
Basis: 5000 B/D of C;-340°F. Natural Gasoline 











Res. O. N. + 3 ml. TEL/GAL. 


Case I Case II 





Platforming Penex + Platforming 





Total Charge 

Total Cs+ Product...... 
Octane Improvement 
Value of Improvement. . . 


Gross Realization 
Direct Operating Cost* 


Value of Product Lost to Gas (310 B/D both cases)..... 


Cost of Operation Ae 
Increased Value of Product (4690 B/B both cases). 
Profit per Day 
Profit per Year 
Erected Cost of Facilities............... 
SEs Nn 654 oO hha Ses ccccsnxs 





ing purposes follows the incremental 
prices for higher octane numbers (see 
Table 4). Also included are the 
erected plant costs for the two cases. 
A payout time before taxes of 3.9 
years is indicated for Case I and 1.2 
years for Case IT. 


Figure 2 is a diagram of a C; 
Penex unit. A once-through C, Penex 
unit having a feed deisohexanizer 
would appear quite similar except 
that the stabilized reactor effluent is 
sent to final product rather than re- 
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* Includes labor and supervision, utilities, catalyst replacement, local taxes, insurance, and maintenance. 


88.0 
93.8 


88.0 
100.5 
12.5 
$1.83 


$/Day 
2,180 
960 


0.8 

$ .44 
$/Day 
530 
960 


$1,490 
2,070 


$ 580 











1.25 years 





cycled back to the “deiso” column. 
An alternative operation is the simul- 
taneous processing of C; and Cg, frac- 
tions in a single reactor section. If it 
is desired to recycle normal pentane 
to extinction in this operation, an 
additional column would be required 
to separate the total C, fraction in the 
reactor effluent from the isomerized 
C, fraction which goes to product. 

This material has been condensed from the presen- 
tation ‘‘Processing Natural Gasoline Components by 
Penex and Platforming’’ by R. E. Sutherland and 


. H. Belden, Universal Oil Products Company, 
before the NGAA, Houston, April 26, 1957. 


TABLE 4 


Price Increments for Octane Number 
Differentials 





j 
Price Increase* 
Above 85 R.O.N. 


Research Octane Number| ¢/Gal. | §/Bbl. 











* Low Posted Prices for Gulf Coast Cargoes April 
17, 1957. As Quoted in Platt’s Oilgram. 





They Presented It 


Sutherland Belden 
ROBERT E, SUTHERLAND 
graduated from the University 
of Wisconsin in 1933 with a 
B.S. in chemical engineering. He 
joined Universal Oil Products 
Co. in 1935 as an engineer in 
the Pilot Plant Division, In 1945 
he was made manager of the 
Engineering Research and De- 
velopment department and was 
responsible for the translation of 
research and pilot plant develop- 
ments into commercial processes. 
He remained in this capacity 
until August, 1952, when he was 
elected a vice president, in charge 
of all engineering functions, 
which position he now holds. 

Sutherland is a member of 
the ACS, AICHE, API, and 
American Ordinance Associa- 
tion. 


DONALD H. BELDEN re- 
ceived his B.S. degree in engi- 
neering from the University of 
Michigan in 1939, and an M.S. 
degree in chemical engineering 
from the same institution in 
1940. He joined Universal Oil 
Products Co. in 1940 to do pilot 
plant work. Since 1949, he has 
been engaged in general engi- 
neering coordination work as- 
sociated with reforming catalyst 
manufacturing. He is a member 


of AICHE. 
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FIGURE 1—Flow diagram for two-stage compressor with intercooler. 


Selecting the Intercooler Pressure 


Full economy of compressor operation cannot be realized unless the pres- 
sure ratios of both stages are selected properly. Here’s a convenient method, with an 


example, that will show you 


W. A. Rostafinski 
Long Island, N. Y. 


A TWO-STAGE compressor with 
an intercooler can not bring the full 
expected economy of operation, re- 
sulting from intercooling, unless the 
first-stage compressor pressure ratio 
r, and hence, the second-stage com- 
pressor pressure ratio r,, are selected 
properly. 

The conventional method of calcu- 
lating the optimum pressure ratios is 
to split the total pressure ratio rtot. in 
two so as to have r, = r, = Vrtot~ 
This method is usually an approxi- 
mation because the l.p. stage, pres- 
sure ratio r,, so calculated is optimum 
only under ideal conditions of opera- 
tion, with so called “perfect inter- 
cooling.” The “perfect intercooling” 
requires a) the suction temperature 
of the l.p. and the h.p. compressors 
be equal, b) the identical polytropic 
efficiency of both compressors, and 
c) the identical mass flow through 
the first and the second stage of com- 
pression, 

In practice the “perfect intercool- 
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how it is done. 


seldom achieved. Also, the 
polytropic efficiency and hence the 
exponent of the polytropic process of 
the two compressors is often not the 
same, particularly in the case of cen- 
trifugal compressors. Further, when 
the moist air is compressed there is 
a change in the mass flow between 
the two stages of compression because 
of condensation in the intercooler. 


ing” is 


To establish the most economical 
operating conditions of a two-stage 
compressor with an intercooler, bear- 
ing in mind the dissimilarities of per- 
formance of both machines, the fol- 
lowing equations must be written: 


Horsepower of the |.p. compressor: 


wi XZ, X RX T; e 


nei X nm X const. 


P, = (r 
: m— 1 , 


Horsepower of the h.p. compressor: 


The total horsepower of the two- 
stage compressor: 
Pret. = P; oa P: 
where 


mass flow in lb/min 


compressibility factor — 
gas constant in ft-lb/lb, F 
Cy/Cr — 
pressure ratio 
l.p, compressor polytropic 
exponent 
h.p. compressor polytropic 
exponent 
polytropic efficiency 
mechanical efficiency 
const. = 33,000 ft-lb/hp, min 
To find the optimum intermediate 


sressure (corresponding to P,,,. min- 
I 


m —1 


m 


=f) 


n— 1 


w:X ZX RXTs n 


nr: X nm X const. an} (t2 


2 


n 
a | 
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106 


GO G8 Gs WwW ht & 


1.3 
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“Perfect Intercooling” 
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FIGURE 3—The effect of suction temperature ratio vs. optimum pressure 


FIGURE 2—A low riot unit should be carefully designed. 


imum) or pressure ratio 1; op:, and 
hence Te opt., it is necessary to estab- 
d (Prot) . 

———— , which, 
d(r:) th : 
when equated to 0, will yield r, opti- 
mum. Calling the suction tempera- 
T: Za 

T, and Zz, x 


=b, and without going into the 
mathematical transformations, the 
following simple relationship is de- 
veloped: 


lish the differential 


Ws 
Wi 


ture ratio c = 


pi 
Ti opt. = (- — bXe) 


np2 


For an uncooled compressor, with 
cooling between the two stages, this 
equation becomes: 


n— 1 


tropic efficiencies of both compres- 
sors, and of the exponents m and n. 
In the foregoing analysis it was 
assumed that: 
(a) the two compressors have the 
same mechanical efficiency. 
(b) the value of k = c,/c, of the 
fluid is constant throughout 
the entire compression process. 
(c) the value of ratio b = 


Z We 
— < — can be set u 
Z: = Wi P 





k—1 


since nr, = ——; —- sites Setanta Aaltetaapeoee 
Pi n ‘ Np2 n x k 


In other words, the optimum lp. 
compressor pressure ratio ryopt. is a 
function of total pressure ratio ryot., b 
and c as defined above, ratio of poly- 
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with some accuracy before the 
exact conditions in the inter- 
cooler are known, 

Should the polytropic efficiency of 


ratios is shown. 


the two stages be identical, the above 
formula is greatly simplified: 


Boomer: oe 
m— 1 


| 
T; opt- = V (b x c x 


Ttot- 


Further, under ideal conditions of 
operation, for “perfect intercooling” 
and with b=1 and c=1 the equation 
becomes: 


Ti opt. = \V Ttot- 


This is the standard, two-stage 
compressor, optimum performance 
equation found in the textbooks. 


The importance of the right selec- 
tion of the intermediate pressure is 
illustrated in Figure 2. The horse- 
power increase, expressed in percent 
of optimum, resulting from an inade- 
quate selection of the intermediate 
pressure (p2 or p;) in the case of 
compression under “perfect intercool- 
ing” conditions, is plotted against the 
deviation of the pressure ratio r; 
from ry opt... It can be seen that a low 
Trot. unit should be designed more 
carefully than a high riot, unit since 
the latter is less sensitive to energy 
consumption increase caused by a 
poor selection of r; (or pe). 

The effect of the ratio c=T;/T; 
on the value of ryopt. is shown in 
Figure 3. All curves are established 
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for m = 1.4 except for two curves in 
which m = 1.2 and two curves in 
which m = 1.6. 

It is impractical to establish graphs 
for any possible value of rio:, and m 
since there are too many possibilities 
for these values. The formula is sim- 
ple enough to permit a quick calcula- 
tion of riop:. in each particular case. 

A result of failing to consider all 
the factors involved in the formula 
for riopt. will produce a horsepower 
increase over horsepower optimum 
which may easily reach several per- 
cent. When large horsepowers are in- 
volved this percentage of excess 
horsepower may represent a substan- 
tial yearly loss in plant economy. 
However, it is to be remembered that 
there are a number of practical con- 
siderations such as number of im- 
pellers per casing, operating speed, 
casing sizes economically available, 
available impellers vs. required shaft 
dimensions etc. which may prevent 
any one compressor manufacturer 
from achieving completely the opti- 
mum conditions as set forth in this 
article. 


Value of total pressure ratio r,,;. 
There may be some difficulty experi- 
enced in obtaining the value of the 


total pressure ratio rot, = Ee. 4 2. 
Ps Pi 


In fact, for given p, and p, and for a 
given intercooler pressure drop Ap, 
rot. depends on how the compression 
will be divided between the two 
stages. As p. — p; = Ap 
— Pz 
im" Pi x P: — Ap 

By substitution in this equation the 
value of p. from the expression for 
Tiopt. (P2 = Pi X Piopt.), the follow- 
ing exact relationship is derived: 


eee! 








This equation is not directly solv- 
able for rtot.. However, an approxi- 
mate value of rot. is obtained by the 
substitution of p,/p, for reot.. 


m— 1 
m 


“m— 1 
Qa 





SS 


July, 1957—PrtroLteuM REFINER 


Depending on the absolute value of 
factors involved, the rio:. thus calcu- 
lated may be some 0.2 percent higher 
than its true value. This approxima- 
tion in the value of ro. should be 
considered as satisfactory for the pur- 
pose of finding the optimum pressure 
ratios r,; and rz. As usual, the final 
tot Will be established by ultimate 
compressor (impeller) selection. 


Example 

Calculation of a Two-Stage Cen- 

trifugal Compressor with Inter- 

cooler 
Data: Chemical process requires 

952.3 Ib. of dry air/min. (200 lb. of 

O./min.). 

Suction conditions: 14.5 psia, 100 F, 100 
percent R. H. 

: to 80 F. To make the 
present example’s re- 
sults comparable with 
data supplied by other 
methods of calcula- 
tion, it will be as- 
sumed that there is 
no pressure drop in 
the intercooler. 

Discharge pressure : 76.3 psia 
On this basis we calculate as fol- 

lows: 

first step compressor flow w: = 1013.6 lb. 
of moist air/min. 

second step compressor flow w: = 982.9 lb. 
of moist air/min. (these quantities in- 


Intercooling 


clude 2 percent recirculation flow) 
As Z./Z, = 1, b = w./w; = 0.967, 
c = T;/T: = 0.964, reote = ps/p: = 5.266. 
A preliminary impeller selection 
yields: 
polytr. effic. of the l.p. compr. - 
“—~ — 0.419 


68% and 


polytr. effic. of the h.p. compr.—=85% and 
n—1 
= 0.335 
n 
The mechanical efficiency of both 
compressors will be = 0.98. 
Ti opt = (0.8 XK 0.967 & 0.964)*™ X 
5.266°* = 1.415 
Tee 
Tz opt = 7415 = 3./2 
p2 = 1.415 & 14.5 = 20.52 psia 
The horsepower is: 
1013.6 X 53.3560 
Ps ont = 9 285 x 0.98 x 33000 !9 
(1.415*° — 1) = 515 
982.9 X 53.3 X 540 _ 
Ps ont = 0.285 x 0.98 X 33000” 
(3.72°* — 1) = 1697 
= 2212 


= 1697 


Prot. opt — 

In Table 1, a comparison can be 
made between the horsepower re- 
quired above and the horsepower 
which would be required if compres- 
sor performance were calculated on 
the basis of equal pressure ratios, 
r,=r, and/or on the basis of equal 
horsepower P, = P». ++ 


TABLE 1 








rm | r2 Pr 


Horsepower Excess 
Over Optimum 


Prot P 





Optimum Design 
Pi=P2 Design | 
ti=r2 Design 


2.038 


1.415 
2.294 


2.59 
2.294 | 


3.721 | 515 
1142+ 
1365 


| 2212 
2293 
| 2350 





* These values are not exactly equal because no practical equation can be set up for this case—the trial and error method 


must be used. 
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De-Oiling ? 
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FIGURE 1—De-oiled condensate preheats boiler feed water. 


An easy way to remove oil from condensate is to make a simple oil sepa- 
rator that recovers the oil and frees the condensate for further use. 


Leo Walter 
Gloucester, England 


WHERE CONDENSATE has been 
contaminated by lubricating oil from 
steam cylinders of reciprocating en- 
gines, or from steam pumps, it is of- 
ten rejected to drain, It is possible 
to regain the oil which can then be 
used again for some purpose. 


BAS SSeS Bene ei 


pop 


The heat content of this cleaned 
condensate can also be utilized, for 
example, by passing it through a heat- 
ing coil, where it gives up its heat 
usefully to boiler feed water. (Figure 
1). Oily condensate would soon form 
an oil film on such a coil but if the 
oil content is removed, a good heat 
transference can be secured. 


X= aS SSeS SO 


























A well-known instance from which 
cylinder lubricating oil may be re- 





gained is the reciprocating steam- 
engine exhaust. Figure 2 illustrates a 
simple vessel for the separation of oil 
from engine condensate. The contam- 
inated condensate enters the vessel 
at “a” and flows slowly, as indicated 























by arrows, through the various com- 
partments, until it leaves at “b.” The 
oil floats on the water surface and can 
FIGURE 2—Simple oil separator lets the oil float on the clear condensate. be drained from time to time by 
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FIGURE 3—Condensate is scrubbed as it passes through the filtering beds. 


means of cocks from both compart- 
ments. Another draincock (not 
shown) allows sediment and dirt to 
be drained periodically from the bot- 
tom of the vessel. 
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FIGURE 4—Cylindrical vessel filters the con- 
densate while it flows vertically. 
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Table 1 gives approximate dimen- 
sions for fabrication of a suitable 
separating vessel. Taking dimension 
“a” as the diameter of the drain from 
the existing steam purifier in the ex- 
haust steam pipe, the other dimen- 
sions give general guidance. 


Filtered Condensate — It is some- 
times necessary to extract oil by filter- 
ing the condensate, and Figure 3 
shows a filter vessel having three com- 
partments. The oily condensate or 
drain-water from a condenser enters 
the first compartment “A” where the 
greatest amount of oil separates it- 
self and can be drained by 
as is shown. 


the cock 


Baffle-plate “J” breaks the velocity. 
The compartment is filled with clean 
gravel or coke and the water passes in 
numerous fine streams through the 
filter mass. It then enters compart- 
ment “B” again from the top, via a 
small baffle space. Velocity of flow 
through the small baffle space is in- 
creased, which assists in driving the 
oil particles to the surface. In “B” the 
liquid flows again from the top down- 
wards through a filtering mass con- 


TABLE 1 


Length | Width | Height 


o 





18 
24 
51 
80 


ton to bo 
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sisting of gravel or coke and leaves as 
a relatively condensate via a 
baffle space to the top of compart- 
ment “C.” Compartment “C” 
filled with coarse 
addition to the latter 
being small sized and free from dusty 
particles. Each 
drain cock, 

Table II 


sions, 


clean 


may be 
wood shavings in 
gravel or coke, 


( ompartment has a 


minimum dimen- 
depending on the 
condensate be cleaned. 

The activated 
mina and other 


gives 


volume of 


alu- 
chemical absorbents 


use of carbon, 
for the oil provides a practically un- 
limited means for extracting traces of 
oil from condensate more completely. 


Vertical flow—Figure 4 illustrates a 
cylindrical vessel for vertical flow un- 
der pressure wherein the filtering sub- 
stance is held in position between two 
perforated plates. 
used for condensate under pressure or 


This design can be 
gravity. Tests in practice have proved 
that a practically oil-free, color-free, 
odor-free and translucent condensate 
with no more than 0.002 percent oil 
delivered filter 
## 


can be from such a 


vessel. 


Size No. 





Length, L, in 

W idth, in - 
Depth, H, in. 28) 28 ; 32 : 
Capacity in g.p.h 33} 55| 7 2)17 6 275 330 616 
Wt. in lb. approx 88/110) 132 17 6) 309 375/530)|573/794 





Tank Car Maintenance—Chinese Fashion 


Here’s a report, 
direct from Formosa, that 
can teach you some ideas in 
the modern maintenance of 
non-pressure type tank cars. 


Tzen-Yung Yang 
Chinese Petroleum Corp. 
Kaohsiung, Taiwan 
Formosa 


CLEVER PEOPLE these Chinese! 
That’s the way people of the Western 
world sometimes refer to Orientals. 
True to the tradition of the past, the 
Chinese Petroleum Corporation of 
Formosa is using some methods of 
maintaining non-pressure type tank 
cars that could be helpful to others. 

A printed form is the key to suc- 
cess for damage reports by consignees 
who are not always familiar with 
tank cars and their parts. The form 
(Figure 1) is placed in a placard 
holder on the loaded car. The con- 
signees are then requested to fill in 
the proper item number, if their in- 
spection indicates a damaged or 
worn part. The form is returned to 
its holder and accompanies the car 
on its trip back to the refinery. On 
reaching its destination, there is no 
waiting for inspection, since the re- 
finery crew can immediately check 
the card and make the necessary field 
repairs. Or, in the case of major re- 
pairs, the damage is reported to a 
foreman or supervisor who schedules 
the repair in the maintenance shop. 

An outline of a simple tank car to- 
gether with a numerical identifica- 
tion of the major parts, which is 
printed at the top of the card, pro- 
vides a convenient means for the 
consignee to identify the name and 
position of the damaged part and a 
simple method of conveying this in- 
formation to the parties responsible 
for repair. This method eliminates 
such reports as “Car in bad order. 
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FIGURE 1—Printed form makes it simple for consignees to indicate tank car defects. 
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FIGURE 2—Rows of spray arches clean and cool tanks prior to loading. 


Should be repaired before reloading, 
etc.” and allows the maintenance 
crew to go directly to the damaged 
part rather than consume consider- 
able time in inspecting the car to de- 
termine the extent of the damage. 


Tank Car Cleaning. Another inno- 
vation of the Chinese Petroleum Cor- 
poration is their method of cleaning 
tank cars. In order to wash down the 
tank surfaces regularly and to cool 
the shell temperature prior to load- 
ing, several rows of spray arches (Fig- 
ure 2) have been installed on the 
track. As the tank car fleet passes 
through the arches, the sprayers au- 
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tomatically clean the surface and 
reduce the skin temperatures of the 
tank shell in one operation. 


Preventive Maintenance. More 
than one-third of the finished prod- 
ucts of the Kaohsiung refinery are 
transported to inland bulk plants on 
Formosa by railroad tank cars. Thus 
the tank car fleet is the chief supplier 
of the civil demand for refined prod- 
ucts. 

Since the dependence on tank car 
transportation is large, CPC has de- 
veloped a preventive maintenance 
program which insures the maximum 
in efficient transportation operations. 





The following description indicates 
the reasons for the desirability of such 
a system, 

Soil and rust will be deposited peri- 
odically on the internal walls of the 
tank or accumulated in the sump. 
The unloading rate is reduced when 
the inner screen mesh of the outlet 
valve is covered with deposits. And 
if these deposits are disturbed occa- 
sionally, they will flow with the fluid 
moving to the tanks, drums or other 
containers. This contamination of the 
products can not only have a dila- 
torious effect on the pumping ma- 
chinery, but can also cause a loss of 
purity and color point of the handled 
product. 

Any small leakage of packings or 
gaskets will greatly increase the evap- 
oration and dripping loss when the 
tank is loaded. 

The spring loaded relief valve at 
the dome must function properly at 
the preset pressure. It is an aid to 
evaporation and fire protection. De- 
posits on the screen mesh of the flame 
arrestor can reduce the effective area 
for ventilation. 

Proper functioning of the internal 
valve will eliminate the danger of 
spillage in the event the outside pipe 
leg is accidentally broken or cracked. 

The exterior paint coating will last 
longer when air-borne particles, spill- 
age or leakage are removed. Also, the 
danger of fire is reduced when the 
tank exteriors are clean. A light col- 
ored surface will maintain a high 
degree of sunlight reflectivity which 
reduces the loss of product by evapo- 
ration. A clean, well painted tank car 
will improve its appearance and pro- 
mote better public relations and serve 
as an advertisement for the oil in- 
dustry. 

All clamps, bands, pads and bolts 
must be properly fastened. A small 
sliding or deflection of the tank body 
can seriously twist or crack the at- 
tached pipings and fittings. 

A well organized preventive main- 
tenance program for tank car service 
will prevent irregular breakdown and 
avoids the interruption of a predeter- 
mined marketing schedule which in 
turn will boost refinery thruput. 


TEARDOWN SCHEDULE 


Time Interval. The time interval for 
teardown involves a number of fac- 
tors such as, the kind of petroleum 
product being transported, the over- 
all mileage of the car, the time in 
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service and the operation schedule of 
the tank car maintenance depart- 
ment. The Kaohsiung refinery has 
determined that a one year, teardown 
interval has been the most successful 
period for their operations and tank 
car shop capacity. 


Cleaning. All types and sizes of 
equipment for transportation of petro- 
leum products have one thing in com- 
mon—they must be cleaned at regu- 
lar intervals, inside and out. 

Interiors should be cleaned to pre- 
vent cargo contamination and the loss 
of color points when there is a change 
from heavier to lighter products 
being transported. They should also 
be cleaned to eliminate sludge that has 
accumulated in units carrying the 
same product continuously. 

Mechanical methods of cleaning 
interiors and stripping exteriors have 
largely been abandoned because of 
the time involved with such an oper- 
ation. Modern methods of chemical 
cleaning do the same jobs efficiently 
with a great saving in time. 

The selection of a suitable chem- 
ical, cleaning agent is based on the 
composition of the deposits which are 
to be removed. Prepared cleaning 
solutions are usually sprayed on the 
soiled surfaces, allowed to soak for a 
specified time and then rinsed off. 

Safety considerations require that 
a tank be free of explosive vapors be- 
fore any hot work is commenced. The 
procedures commonly used for this 
purpose are as follows: 

Water Purge Method, Oil vapors 
are expelled by simply raising the 
water level in the tank to its capac- 
ity. The deficiency of this method is 
that vapors will be regenerated by 
the dry scale and soaked deposits 
when the water is drawn off. 

Air Ejection Method. A Venturi 
tube type air ejector is installed at 
the top of the dome. Air is ejected at 
a pressure of 100 psig., thus the total 
volume of the exhausted gas mixture 
is about 30 times the air ejected. The 
difficulty with this method is that the 
equipment required is not always 
available at the site of the cleaning 
operation. 

Water Spray Method. This opera- 
tion is carried out by extending a 
water sprinkler into the tank dome. 
Both wing discharge valves are 
opened allowing the vapor mixture 
to be forced down and discharged 
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through the bottom openings because 
of the force of the water fog. This 
system has the same defect as the 
water purge method. 

Steaming. The tank interior is 
heated with steam for several hours. 
The tank shell should be maintained 
at a temperature of not less than 
170 F. Otherwise, a great amount of 
purge steam may be condensed at 
temperatures below this critical value 
and the purging operation would be- 
come inefficient. 


Principal Replacements. After the 
tank is thoroughly cleaned and has 
been approved as vapor proof by 
means of a gas detector instrument, 
the following procedures are begun: 
® Weld cracked seams. 
® Caulk percolated rivets. 
© Reset relief valve to open at the 
code specified pressure. 
® Change worn parts and units. 
® Replace leaking packings and 
gaskets. 
© Tighten bolts and bonds. 
® Renew screen filter of interal 
valve if necessary. 
® Coat and repaint tank. 
Inspection. During the teardown pe- 
riod, the tank body and pipe should 
be carefully inspected. The wall 
thickness at strategic points is meas- 
ured by an audi-gage or penetron- 
gage. Corrosion rates in i.p.y. can be 
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determined by comparing the ob- 
served readings with older records. 


Testing. Before coating and painting 
the tank should be pressure tested as 
specified by the various regulatory 
bodies. A rupture disc for non-pres- 
sure type tank cars should be used 
that will rupture at a pressure not 
exceeding 30 psig, which is 5 psig 
greater than the relief pressure. 

Recalibration. Tank cars that have 
been modified or damaged to the ex- 
tent that the capacity has been 
changed should be recalibrated. The 
volume capacity of the tanks may be 
determined by one of the following 
methods: 

Strapping Method. The volume 
may be computed by taking the ex- 
terior measurement of the tank and 
deducting wall thickness, laps and 
the dead volume of any accessories 
installed inside. 

Metering. By filling the tank with 
water which is measured by a posi- 
tive displacement meter, the volume 
may be obtained. Unfortunately the 
results are usually not accurate be- 
cause of the mechanical inaccuracies 
of the meter. However, this method 
may be used as a check on the other 
means of obtaining the tank’s volume. 

Gage Plant Method. This method 

requires the filling of the tank car 
with a quantity of water measured 
from a calibrated tank. In addition 
to the main tank, there should be a 
finishing tank equipped with an ex- 
terior gage glass throughout its length. 
The finishing tank is small in di- 
ameter, so that accurate readings are 
obtained when small quantities of 
water are withdrawn. 
Coating and Repainting. The least 
expensive and simplest coatings for 
tank interiors are applications of non- 
metallic coatings to the corrosive sur- 
faces. Modern base coatings such as 
bituminous coatings, enamels, vinyls, 
epoxy and others are commonly used. 
These coatings are applied by mops, 
hairbrooms or sprays making a thin 
layer covering the tank interiors. 

A maintenance record card for 
each tank car should be maintained 
that indicates the extent of the main- 
tenance performed and cost involved. 

After the teardown is complete, the 
car is once again ready to enter the 
fleet service. 

ACKNOWLEDGMENT 

The author wishes to express his appreciation to 
the Chinese Petroleum Corporation for their permis- 
sion to publish this article. He would also like to 
thank S. K. Peng, Construction and Maintenance 
department director, and S. C. Chia, superintendent 


of the Maintenance division of the Kaohsiung Re- 
finery. 


PETROLEUM REFINER—V ol. 36, No. 7 





When to Discard Reformer Catalyst 


No more guessing and rules-of-thumb when using this scientific method for 


calculating catalyst earnings. 


R. B. Smith and Thorpe Dresser 


Sinclair Research Laboratories, Inc. 
Harvey, Ill. 


THE ECONOMICS of the point-of-discard of the 
catalyst is an important part of the profit picture when 
operating fixed bed catalytic reformers. More barrels 
processed per pound of catalyst lowers the catalyst cost, 
but this must be weighed against the declining yields 
which accompany catalyst aging. Catalyst investment is 
large and the answer to this question should result from 
calculations rather than guesses or rule-of-thumb 
“policies.” 


Catalyst Earnings. The earnings at any point in the 
life of the catalyst involve the following balance, which 
for convenience is reduced to the basis of one barrel of 
feed regardless of the length of the run: 


Earnings (Average yield of reformaté) (Value of reformate ) 


+ (gas yield) (gas value) — (value 1 barrel feed) 
(replacement cost of catalyst, $/bbl. feed) — (fixed 
charges) — (operating costs) 


E = Y.B’ + (1— Y.) B” — Br — A/LN — C: — CC, 


The material balance is expressed in the form that the 
gas yield is equal to the feed minus the reformate yield. 
When the basis is one barrel of feed, several of the above 
factors do not vary as the run progresses. It is readily seen 
that By, C;, and C, are these factors. Since the objective 
is to determine the point of maximum earnings, these can 
be dropped because they merely affect the absolute value 
of the earnings. 


E = Y,B’+ (1— Y.) B” — A/LN (1) 


This rearranges to: 
E= Y, (B’—B”) + B” — A/LN (2) 


It is convenient to simplify further by using a differen- 
tial value for the reformate, B, in place of (B’ — B’”). 


E = BY, + B” — A/LN (3) 
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The factor B” remaining is another term which does not 
vary as the run progresses, so it may be dropped, and the 
final equation becomes: 


E = BY. — A/LN 


Catalyst cost term in Equation 4 is A/LN. The catalyst 
cost per pound, A, is converted to cost per barrel of feed 
by dividing by the catalyst life. The reciprocal of catalyst 
life, 1/L, is the catalyst consumption. The factor N repre- 
sents the ratio of the total life to the first regeneration life 
for a regenerable catalyst. For non-regenerable catalyst 
the value of N would be one. 

Each of the terms on the right of Equation 4 varies 
with catalyst relative activity, a. The basic definition of 
relative activity is that a K/K,. where K is the re- 
action velocity constant at any set of conditions at a 
selected time, and K, is the value for the same conditions 
at zero time (virgin catalyst). The variation of this rate 
constant with temperature follows the 
equation: 


Arrhenius 


K=Ae-~U# 


This equation applies to K, or to any value of K regard- 
less of catalyst age or activity. However, since the main 
concern is with @ rather than K, it is not necessary to 
evaluate the Arrhenius constants A and U, but only to 
determine the expression for K/K,. This expression for 
the variation of a with temperature derived from Equa- 
tion 5 is: 

Ln a> C/T + C, (6) 


where C, U/R, and C, U/RT,, both constants. 
Therefore, Ln @ versus 1/T will plot as straight lines, and 
with a minimum of data, an entire network can be 
plotted. Thus, in Figure 1, Ln a is plotted versus T for 
Sinclair-Baker catalyst with parameters of product 
quality. This is an expression of the important fact that 
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FIGURE 1—Relative activity, x, versus temperature for reformer catalyst. 
Parameters are product quality. This chart is used to determine activity 
from plant operation. 
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FIGURE 3—Last reactor temperature versus catalyst life. 
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FIGURE 5—Debutanized reformate yield function versus catalyst rela- 

tive activity. The upper line shows the point yield function, F, at any 

activity during the life of the catalyst and the lower line gives the 
accumulated or average yield function, F.. 
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FIGURE 7—Plot showing maximum earnings for relative activity from 
Equation 4. 
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as activity declines, product quality is maintained by 
increasing temperature. 

Figure 1 is used to determine a from plant operation. 
Commercial plants are usually operated at constant condi- 
tions, except that the temperature must be continually 
raised to maintain product quality, The average tempera- 
ture of the last reactor reflects operation for control of 
product quality. And, this temperature is controlling 
from the standpoint of aging. Therefore, using this tem- 
perature and the temperature for initial plant operation 
(virgin catalyst), the activity of the last reactor—the 
controlling activity—can be determined from Figure 1. 

The life (barrels of feed per pound of catalyst) is 
known at any time from the record. Therefore, @ can 
be plotted versus life. Plant data generally indicate that 
straight lines are found for Sinclair-Baker catalyst, for 
constant quality products. Poisons or other operational 
irregularities may change this relationship from a straight 
line. Figure 2 shows data for a plant using Sinclair-Baker 
catalyst at 2 space velocity. The lines are labelled for last 
reactor average temperature for virgin catalyst. 

It is sometimes convenient to follow the plant opera- 
tion by plotting average-last-reactor temperature versus 
life as in Figure 3. These lines are curved. This relation- 
ship can be converted to that shown in Figure 2 by the 
use of Figure 1. 

Since catalyst aging rate constants plot as straight lines 
of Ln K versus 1/T, and since the slopes of Figure 2 
represent aging rates, the relative slopes of Figure 2 
will plot as a straight line of Log (m/m,) versus 1/T, in 
a manner similar to the development of Figure 1. This 
relation can be established also from a minimum of data. 
In Figure 4, Log (m/m,) versus T is given for a Sinclair- 
Baker catalyst. By the use of Figure 4, an entire network 
such as shown in Figure 2, can be constructed after estab- 
lishing only one line. 

It is apparent from the foregoing that the catalyst aging 
rate is a function of temperature. If Figures 2 and 3 were 
plotted against time (since life and time are directly 
proportional) then it is seen that the catalyst ages with 
time as a function of temperature independently of space 
velocity (other plant conditions such as pressure, gas 
recycle, etc., being constant 

As the catalyst ages, the reformate yield declines and 
the gas yield (butane and lighter) increases. This relation- 
ship is shown in Figure 5 where the yield function F = 
(1— Y)/(1— YY.) is plotted versus catalyst relative ac- 
tivity, a, for a Sinclair-Baker catalyst. The upper line in 
Figure 5 shows the point yield function F at any activity 
during the life of the catalyst, and the lower curve gives 
the accumulated or average yield function F,. Since the 
accumulated life in barrels per pound of catalyst is 
debited to the operation, the accumulated yield, Y,, 
must be credited to the operation. 

The above data comprise the necessary information 
for establishing the optimum point of discard for the 
catalyst by rigorous calculation. The maximum earnings 
can be determined by plotting Equation 4 for various 
values of a. 


Example: 


A, replacement cost of catalyst, $6/Lb. 
B, net value of reformate, $4/Bbl. 


When to Discard Reformer Catalyst . . . 





L, catalyst life, 
variable. 
N, ratio of ultimate life to first regeneration life = 5. 
Y,, average volume yield fraction of reformate up to the 
point established by the independent variable. 
Y,. = 0.88 (the volume yield fraction of reformate at 
initial operation) . 
Initial average third reactor temperature = 900 F. 
Using these values and the data from Figures 2 and 5, 
the terminal catalyst activity that results in maximum 
earnings is found. This is shown in Figure 7. The opti- 
mum a@ is 0.267. From the 900 F. line on Figure 2 the 
first regeneration life corresponding to this a is 40 Bbls./ 
Lb. The ultimate life is 5 40 or 200 Bbls./Lb. 
Since a maximum is involved, a more direct solution 
is indicated. Differentiating Equation 4 with respect to a, 


Bbl. of Fd./Lb.—the independent 


dE _ BAY, , _AdL 

da “da * NLda (7) 
At the maximum, dE/da = 0, hence 
—AdL 
“NLda (8) 


Now, by definition, Y, = 1 — F,G,. Then dY,/da = 
-— G,dF,/dea. Substituting and rearranging: 


BdY,/de = 


—AdL 


— BG.dF,x/ /d a= NL?da (9) 


From Figure 2, L = m (1 — a), hence dL/da = — m. 
Substituting: 


Am A 


— BG, dF, /de = le'li-cay) = Nim) (ie) (10) 


Then, transposing: 
— (1 —«)*dF,/de = A/BNG.m (11) 

The value of the left hand side of the equation (11) is 
obtained by graphically differentiating the lower curve of 
Figure 5. A plot of — (1 — a)* dF,/da versus a so ob- 
tained is given in Figure 6. 

Thus in the previous example: 

, oF, 6 
— Ce) “de = FXSX 0.12 x 55.5 ~ OOF, 
where m = 55.5 and is the slope of the 900 F. line on 
Figure 2. The corresponding value of a from Figure 6 is 
0.267. The value of the first regeneration life, L, obtained 
from Figure 2 for this a is 40 bbls./lb. The ultimate life 
is 5 X 40 or 200 bbls. /Ib. 

Considering another example where a higher octane is 
desired, requiring a higher temperature, say 950 F., and 
giving a more valuable product: 

A= 6.00 N =5 
B= 4.50 Yo = 0.8 
Then from Figure 2,m = 12.5 and: 
dF. _ 6 


— (1—a)* — 





de —4.5X5X0.2X 125 
From Figure 6, a = 0.22 and from Figure 2 the catalyst 
life to first regeneration is 9 bbls./lb. The ultimate life is 
5 X 9 or 45 bbls./Ib. 

The results of the two examples show that when cata- 
lyst life is shorter due to more severe operating conditions, 
the optimum terminal activity is lower. The reason is 
that more yield decline can be tolerated when the catalyst 
cost is higher. 


75 R — 0.106 


GLOSSARY 

a= Catalyst relative activity 
A= Exchange cost of catalyst, $/Lb. 

B = Differential value of reformate = (B’ — B”), $/Bbl. 
B’ = Value of a barrel of reformate produced at the unit, $ 
B” = Value of gas produced, $/liquid bbl., where gas yield = 

feed minus reformate, in barrels. 
Br = Value of a barrel feed, $ 
C: = Total fixed charges, $/Bbl. Fd. 

Xo == Operating cost, such as utilities, labor, etc., 

E Relative earnings, _— Fd. 
-Y 
Yield function: F = =y = 


$/Bbl. Fd. 


= Average yield function: F, 


G= Gas yield expressed as liquid fraction per as of feed 


Hage of G for run up to a selected point. 
Value of G for virgin catalyst, = 1 — Yo 
Arrhenius rate constant at any time 
Arrhenius rate constant for virgin catalyst 
Catalyst life, Bbl. Feed/Lb. 
Slope of L versus @ for any product quality (Figure 2) 
Slope of L versus @ for standard product quality (Figure 
2) 
= Ratio of ultimate life to first regeneration life. 
R = The gas constant 
T = Temperature 
To = Reference Temperature, virgin catalyst 
U = Arrhenius activation energy 
Y = Reformate yield, liquid fraction per barrel of feed, at 
any point. 
Y.= Average Y for run up to any point. 
Y. = Y for virgin catalyst. 
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Ils Contract Maintenance For You ? 


Here are the facts on contract maintenance with its advantages and disad- 


vantages—plus, a story on how Tidewater’s new program works. 


Alan McCone 


Catalytic Construction Company 
Philadelphia 


SUBSTANTIAL SAVINGS can be 
made by contracting for complete 
plant maintenance service. The extent 
of the saving is directly related to the 
degree of responsibility of the con- 
tractor—the broader the service, the 
greater the savings. Savings in main- 
tenance costs contribute directly to 
profits. Contract maintenance permits 
plant management to concentrate on 
production. 

The importance of maintenance in 


the total plant operation is clearly 
shown by the fact that maintenance 
costs are the largest single item of 
operating expense in refinery and 
chemical plants. Annual maintenance 
costs are estimated to be around 4 
percent of total plant replacement 
value. Refineries and chemical plants 
in the U. S. have a total replacement 
value estimated at 45 billions of dol- 
lars. This means a total maintenance 


bill of 1 billion, 800 million dollars 


annually. About 60 percent of this is 
labor cost. We pay one billion dollars 
annually for maintenance labor. Po- 
tential savings by more economic utili- 
zation of labor alone on the mainte- 
nance operation are enormous, 

Contracts for general plant main- 
tenance can be divided into four cate- 
gories. These are: 

1. Labor supply 

2. Turnaround 

3. Permanent supplemental force 


Contract Maintenance Cuts These Costs 


PLANNING AND COORDINATION 


The planning and coordination of work can be 
as effectively done by a contractor’s staff as by 
the owner’s. Contracted maintenance makes 
available the services of a home office supporting 
organization with experience in many plants and 
many industries. 


SIZE OF STAFF 


The size of the staff required for planning, co- 
ordination and supervision, of maintenance can 
be tailored to the changing requirements of the 
plant. Maintenance requirements are often high- 
est in the first years after start-up. Excess staff is 
not acquired with the resultant difficulties in 
termination and transfers. 


TOOLS MANAGEMENT 


A minimum store of frequently used tools and 
equipment can be established and the balance 
supplied by the maintenance contractor on a 
rental basis as needed. 
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UTILIZATION OF MANPOWER 


The manhours of total labor can be substan- 
tially reduced through contract maintenance be- 
cause of a completely flexible “as required” 
force. There is no need for idle time against the 
possibility of an emergency requirement. There 
is no need to make work in order to keep excess 
forces employed. 


RELATIVE PRODUCTIVITY 


The relative productivity of skilled craftsmen 
from the Building Trades union will equal or 
exceed that of the owner’s mechanical forces. 


COST PER HOUR 


As a consequence of the fringe benefits and 
hidden costs which must be added to the basic 
wage rates of industrial employees, total hourly 
cost exceeds the rates paid to construction 
workers. 
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FIGURE 1—The organization of Tidewater’s contract maintenance force. 


4. Mantenance management 


Advantages. There are certain ad- 
vantages common to all four types 
of maintenance contract. Principal 
among these are the following: 

1. A flexible work force as required. 

2. Mechanics with recognized quali- 
fications are available in the 
AFL Building Trades unions. 


The owner’s unemployment in- 
surance rates are not affected by 
the turnover in contract mainte- 
nance forces. 


There are specific advantages to 
the owner in the areas of public 
relations, labor relations and per- 
sonnel administration, 


The first category, the labor supply 
contract, is now in rather general use 
in the process industries to meet peak 
requirements, This method is certainly 
preferable to short term hiring at the 
gate on the owner’s payroll. 


Disadvantages. A disadvantage of 
this type of contract, and it is a major 
one, is the problem of efficiently inte- 
grating this temporary force, which 
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has different rates and condi- 
tions of employment, with the owner’s 
permanent force. Since the contractor 
is only a hiring agency, he does not 
provide a staff familiar 
with the plant equipment. The team 
work and coordination between super- 
visor and worker so necessary to effi- 


wage 


supervisory 


cient use of manpower is missing. 
The second type of contract pro- 
vides defined turn- 
around of a plant or unit. This service 
has the 


services for a 


basic advantages of the labor 
supply contract in the screening of 
craftsmen, and avoidance of payroll 
turnover for the 


owner, This service 


may also eliminate the necessity of in- 
tegrating of plant forces with the con- 
While the 
contractor provides shift and craft su- 
pervisors, the planning and coordina- 
tion of the turnaround has to be done 
by the owner’s staff. A complete du- 
plication of the contractor’s top or- 
ganization is necessary to insure that 
testing, inspection and repair are ac- 
complished properly. 

third type of maintenance con- 
tract is based on a limited but perma- 
nent contractor’s force supplementing 
the owner’s maintenance organization. 
Under this arrangement the mainte- 


tractor *s temporary force. 


nance engineering, planning and co- 
ordination to a major extent are per- 
formed by the owner's personnel. The 
contractor will maintain a staff con- 
sisting principally of craft supervisors 
and a labor 
the normal requirements when added 


force estimated to meet 


to the owner’s permanent mainte- 
nance Under this arrangement 
peak requirements are met by adding 
to the contractor’s force. The 
nent contractor force eases the prob- 
lem of integrating the temporary labor 
force with the plant force. 


forces. 


perma- 


This type of contract has the ad- 
vantage of the labor supply 
in providing flexibility and limiting 
liability. It also permits the 
contractor's permanent staff to be- 


contracts 
owner’s 


come sufficiently familiar with plant 
equipment and personnel to provide 
a higer caliber of supervision for the 
temporary force. This procedure, how- 
falls short of the provisions of 
complete contract maintenance service 
in that the owner still has many of the 
responsibilities and liabilities associ- 
ated with a substantial part of the 
maintenance force, and in order to 
achieve flexibility, the contractor’s 
staff is duplicated to a degree by the 
owner's staff. 


ever, 


PETROLEUM REFINER—V ol. 36, No. 7 





The fourth type of maintenance 
service, and one which can yield the 
greatest efficiency and cost savings for 
the owner, is that in which the basic 
responsibility for planning, coordina- 
tion, and supervision of work in the 
field is vested in a competent con- 
tractor. Under such a contractural 
arrangement the owner requires only 
enough maintenance staff to coordi- 
nate the requirements of the manage- 
ment and operating staff with the con- 
tractor’s principal representatives. All 
of the advantage of direct manage- 
ment of maintenance by the owner’s 
personnel can be preserved under a 
complete plant maintenance contract. 
Additional advantages include (1) 
capable maintenance engineering, (2) 
a planning and coordination group 
affiliated with the mechanical force, 

3) a flexible supply of experienced 
maintenance specialists under a field 
supervisory staff familiar with the 
plant equipment, (4) a complete staff 
familiar with the plant management, 
operating, and service personnel, (5) 
mechanics of a high degree of special 
skills, (6) complete flexibility in the 
staff as well as in the work force. 

The Tidewater Oil Company has 
recently completed the construction 
of a new refinery near Wilmington, 
The 


ment has contracted with Catalytic 


Delaware. Tidewater manage- 
Construction Company for the entire 
maintenance program of this plant. 
This action by the management of a 
refinery of this size is a highly impor- 
tant endorsement of the economic 
merits of maintenance by contract. 
Contract Organization. Figure | 
shows the organization for the plant 
maintenance function. The Delaware 
refinery of Tidewater has a small man- 
agement force to direct maintenance 
operation. This consists of a manager 
and an area coordinator for each of 
the three areas into which the plant 
has been divided. In support of these 
area coordinators are an instrument 
engineer, an electrical engineer, and 
a corrosion inspector. Catalytic Con- 
struction Company, as maintenance 
contractor, is staffed and fully respon- 
sible for planning, estimating, sched- 
uling, and supervision of field work. 
Catalytic furnishes a flexible engineer- 
ing organization geared to work har- 
moniously with the field staff, To per- 
form this service Catalytic has a proj- 
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ect manager, a general field super- 
visor, and three area superintendents. 
This group is supported by the plan- 
ning and coordination group and by 
a staff of craft supervisors. Catalytic 
operates the machine, pipe, boiler, 
automotive, sheet metal and steel fab- 
rication shops for the owner. 

Tidewater has a small force of gen- 
eral service operators on a three-shift 
basis to assist unit operators in main- 
taining continuity of operations of the 
various units by providing assistance 
in the varied operating problems 
which arise, including miscellaneous 
emergency and routine services, dock- 
side tankers and barges 
and other miscellaneous duties such as 
fire fighting. 


services for 


Plant-Employed Force. In support 
of the argument for a plant mainte- 
nance force employed and developed 
by the owner, it has been stated that 
regularly employed mechanics will 
work more efficiently than those em- 
ployed periodically. It may possibly 
be true that mechanics with long pe- 
riods of service in a particular plant 
may have greater knowledge with re- 
spect to certain pieces of equipment. 

However, this is far from univer- 
sally true. In most industrial plants 
it is the custom to fill vacancies re- 
quiring the higher skills by posting the 
job and making selections from the 
forces with lower classifications. This 
means that most plants hire the force 
initially through the labor gang, and 
selections are made from this force for 
upgrading. 

Unquestionably certain skills or ap- 
titudes are given consideration in any 
such system of selection; however a 
good willing worker may find himself 
working as an electrician, a pipefitter, 
a boilermaker, or a machinist, de- 
pending on which opening was posted 
first when he was considered for up- 
grading. 


Contract-Employed Force. In con- 
trast to this arrangement the crafts- 
men available through the building 
trades unions are specially skilled in 
their field. This is not to say that there 
is a uniform level of competence, but 
the contractor is at complete liberty 
to eliminate those who do not meet 
standards of 


reasonable performace 


and request that competent replace- 


ments be furnished. The prospect of 
regular employment near home has 
made contract maintenance work the 
prize job for construction workers. 
This makes it possible to hire and 
hold 


certain repetitive jobs such as stand- 


the unions’ best mechanics, In 
ard pipe welding where accurate cost 
records were available, we have found 
that AFL building trades craftsmen 
have performed the same functions in 
8 percent less manhours than the own- 
er’s mechanics had performed the 
same assignment. 

In the matter of relative cost per 
manhour of owner’s force compared 
to the contractor’s, the contractor’s is 
lower when consideration is given to 
a normal schedule of fringe benefits 


enjoyed by most industrial workers. 


While the actual hourly rates for 
maintenance contractor in accordance 
with construction trades practices are 
higher, the total man-hour costs for 
contract labor is lower because of the 
fringe benefits applicable to the indus- 
trial plant employee, In the petroleum 
industry, fringe benefits alone average 
24.3 percent of payroll costs. Actual 
overhead costs may be nearer 50 per- 
cent when we add to the 24.3 percent 
of fringe benefits the share of employe 
services and facilities which must be 
provided for every man on the own- 
ers payroll. The contractor will re- 
quire only the minimum necessary 
facilities for the use of his forces and 
will have no employe benefits except 
those required by law and by the 
terms of construction contracts. 

The success of contract maintenance 
will depend to a large extent on the 
caliber of supervision of the labor 
forces and the recognition of unity 
of interest of both maintenance and 
operating forces. It must be under- 
stood that there are fundamental dif- 
ferences in conditions governing main- 
tenance work as compared to con- 
struction work, The type of super- 
vision required is different in that 
special knowledge of operating prac- 
tices and conditions is essential to this 
work to a degree not required in con- 


nection with new construction. 


Originally presented at ASME 
semi-annual meeting, San Francisco, 
June 10, 1957. 


_—_ 
—_— 
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Try Planned Maintenance In Your Plant 


Here’s a system of planning and scheduling maintenance work that will pro- 


vide effective controls over manpower and materials. 


Cc. C. Carmine 


Tidewater Oil Company 
Associated, California 


MAINTENANCE in a modern oil 
refinery is subject to widely fluctuat- 
ing demands involving intermittent 
peak maintenance loads. This pre- 
sents a problem in how to handle or 
control the manpower and material 
required. 

This can be achieved through a 

formal system of planning and sched- 
uling maintenance work incorporated 
in a proper maintenance organization 
and functioning in conjunction with 
procedures for the written authoriza- 
tion of all maintenance jobs, 
Work Authorization. The initial 
step to be taken in getting control of 
the manpower and material is to have 
all maintenance work authorized in 
writing through a formal job order 
system. To avoid duplication and pro- 
vide for a direct relationship between 
the primary responsibility for mainte- 
nance costs and the authorization of 
maintenance work, the number of per- 
sons permitted to authorize work 
should be reduced to a minimum, If 
the Operating department or Staff de- 
partments are primarily responsible 
for their maintenance costs and the 
Maintenance department is a service 
organization responsible only for per- 
forming authorized work in an effi- 
cient manner, then supervisors in the 
Operating and Staff departments 
should authorize the work. 

Each job order issued should have a 
clear and concise description of the 
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work to be performed, location and 
identification of equipment (including 
plant equipment number) on which 
work is to be performed, accounting 
code number for the allocation of 
charges, and date of availability for 
the starting of work. 

We have assumed an adequate 
maintenance organization and a divi- 
sion of labor by crafts. As a result of 
inaugurating a written job order sys- 
tem, we will now find that each field 
maintenance office or headquarters 
has a sheaf of job orders briefly de- 
scribing work to be done plus loca- 
tion, identification and availability of 
facilities or equipment on which work 
is to be performed. 

In examining these job orders sev- 
eral questions will arise, for example: 
(1) What is the relative importance 
of the various jobs; (2) what crafts 
are involved, when should they be as- 
signed to the job and in what se- 
quence; (3) how many men are re- 
quired in each craft and for how 
long; (4) what material is required 
and when will it be available? 

The first question poses the con- 
sideration of a job priority system. In 
order to tie job priorities down it is 
essential to work with dates. Up to 
the present in our discussion, the only 
date we have suggested is the “date 
of availability’ of the equipment on 
the job order. The desired date of job 
completion is the next point of in- 


terest. If we adhere to the date of 
completion concept it will be found 
that our job priority system will re- 
sult in three classifications of job 
orders, all based on completion: (a) 
Immediately; (b) at some specified 
date; and (c) at some date not ini- 
tially specified but which may be es- 
tablished later. The first classification 
may be termed Emergency, the second 
No. 1 Priority, and the third No. 2 
Priority. Before the job order is proc- 
essed through the Maintenance de- 
partment its priority must be estab- 
lished. 

The second, third and fourth ques- 
tions mentioned above also present 
problems because you are now con- 
fronted with a large number of job 
orders requiring many different craft 
skills at different times plus quantities 
of various materials, The jobs must be 
examined and analyzed, craft man 
hours and sequences estimated, lists 
made of required materials, sketches 
or drawings prepared where necessary, 
fire and safety precautions determined. 

How about the peak maintenance 
loads, the shutdowns? Again we have 
to start out with the written authori- 
zation of work items. A list of such 
items is usually large. Some may in- 
volve design and special procurement 
of materials which must be started 
weeks or months in advance of the 
contemplated shutdown date. One or 
several meetings must be held before- 
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hand to determine who does what and 
when, Pre-fabrication or preparatory 
work to be completed prior to the 
shutdown as well as work to be per- 
formed during the shutdown has to 
be authorized at some time prior to 
the shutdown. Subsequently the work 
authorizations have to be studied in 
the field, analyzed in terms of craft 
man hours, craft sequences and ma- 
terials required, total manpower de- 
termined, date and length of shut- 
down established. 

When one of the larger shutdowns 
is involved and it is known that man- 
power requirements will exceed man- 
power available from the fixed main- 
tenance complement, then total man- 
power requirements by crafts must be 
determined at an early date so that 
decision may be made as to what 
phase of the shutdown work will be 
performed by outside contractors. 

Next consider the premise that 
“duly authorized work must be avail- 
able in between peak maintenance 
loads.” This means work in the nature 
of new construction, re-arrangements 
and alterations, dismantlements, de- 
ferred or low priority maintenance, re- 
conditioning of materials and equip- 
ment for storehouse stock, etc. Jobs in 
this category should also be analyzed 
with respect to manpower and ma- 
terials required, dates of starting and 
completion, job methods and special 
instructions, 

Finally there is the preventive main- 
tenance program supported by duly 
authorized written job orders. Such a 
program would provide for inspec- 
tion, minor maintenance, and over- 
haul on some basis such as elapsed 
time, operating hours, sampling or in- 
dicators. It would include pumps, tur- 
bines, blowers, compressors, motors, 
instruments and controls, relief valves, 
etc. Again the questions arise as to 
how many men are required in which 
crafts, and for how long. 

If we are considering a modern oil 
refinery with a crude oil throughput 
ranging between 100,000 and 150,000 
barrels per calendar day—then we are 
probably talking about 30 to 50 shut- 
downs per year and 10,000 to 15,000 
written maintenance and construction 
job orders for work to be performed 
by the refinery’s fixed maintenance 
complement. 


How is the maintenance organiza- 
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employee. 


the assignment of manpower. 


costs is realized. 





Results of Planning and Scheduling 


A full day’s work is assigned every day to each maintenance 


Supervisors in the Maintenance Department know each day 
what their employees are supposed to be doing and where. 


Proper materials are available at job-sites concurrently with 


Maintenance manpower may be moved rapidly between jobs 
to meet Emergency conditions or changing Job Priorities. 


An increase in maintenance effectiveness on the order of 15 
percent to 25 percent with parallel reduction in maintenance 








tion going to handle this problem in- 
volving: (a) 30 to 50 job orders every 
day; (b) 4 to 800 man hours per job; 
(c) 30 to 50 shutdowns per year 
ranging between 2000 and 60,000 man 
hours per shutdown; (d) 14 different 
craft skills; (e) sequencing 2 to 5 dif- 
ferent crafts in some jobs; (f) various 
classifications of workers from un- 
skilled to skilled; (g) three classes of 
priorities; (h) relating the manpower 
required to manpower available taking 
cognizance of vacations, sickness and 
reliefs furnished to other departments; 
(i) availability of material at job-site 
when work is in progress; (j) provi- 
sions for quickly moving men between 
jobs to meet emergencies, changes in 
job priorities, lack of available ma- 
terials, delays or discontinuity in work 
progress for other reasons? 

It is fairly certain that once you 
graduate from the stage of having 
your maintenance jobs authorized 
verbally with the person making the 
loudest demands getting attention 
first; once you go to a system of hav- 
ing individual jobs authorized by 
means of written job orders with pri- 
ority classifications—then you are 
faced with bringing some sort of order 
out of the now documented confusion 
evidenced by the accumulation of un- 
sorted piles of written job orders. 

It is therefore proposed that a sys- 
tem of Planning and Scheduling the 
maintenance and construction work, 
with the necessary staff to perform 
these functions, will provide a satis- 
factory solution to the problem and a 


workable tool for the Control of man- 
power and material. 


Planning and Scheduling. The two 
terms, Planning and Scheduling, are 
so closely related that it is better to 
discuss them together under one 
heading. In general, however, the 
term “Planning” connotes the de- 
tailed analysis and description of a 
job or group of related jobs with re- 
spect to how the work is to be per- 
formed, by what crafts and in what 
order, the manhours per craft, what 
equipment and materials are re- 
quired. It is suggested that “Sched- 
uling” embraces procedures for de- 
termining when a job or phases of a 
job are to be started and when they 
are to be completed. “Scheduling” 
provides for the allocation of man- 
power and the delivery of equipment 
and materials in accordance with a 
time schedule. 


Forecasting Manhours. A major 
assumption is that the management 
has decided upon that solution to the 
maintenance manpower problem 
which provides for a permanent main- 
tenance force large enough to handle 
an intermediate size peak mainte- 
nance load while adequately main- 
taining the rest of the refinery. 

The assumption fixed a complement 
of maintenance manpower and from 
this figure the total manhours of di- 
rect labor for the year may be fore- 
casted. Manhours to be performed on 
maintenance by this fixed complement 
for the year may then be estimated. 
(This figure will include maintenance 
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manhours estimated for shutdowns). 
The difference will reflect the man- 
hours for the year estimated for work 
other than maintenance, required for 
the gainful employment of the fixed 
maintenance force. This difference 
may be used to absorb the above-av- 
erage manpower needed during the 
peak loads. 

Scheduling Shutdowns. The next 
order of business is to establish within 
reasonable limits when these peak 
loads will occur by means of a process 
unit shutdown schedule. From the 
standpoint of the maintenance force, 
it would be desirable to have such a 
schedule fairly firm for a relatively 
long period of time so that the effect 
of the maintenance manpower peaks 
may be forecasted. 

Planning Shutdowns. Based upon 
the shutdown schedule currently in 
effect, it is proposed that several 
weeks in advance of a shutdown (sev- 
eral months in advance where the 
very large units are involved) a plan- 
ning meeting be held. Representatives 
of departments concerned will attend 
the meeting including: Operating, 
Maintenance, Engineering Design, In- 
spection, Fire and Safety. After dis- 
cussion between those present, the 
operating supervisor will finally 
authorize in writing the items of work 
which are to be performed during the 
coming shutdown and will tentatively 
establish the length of the shutdown. 

It is proposed that the authorized 
work list be handled by a shutdown 
planner, a position separate and 
distinct from other positions and 
functions in the Maintenance depart- 
ment. It will then be the shutdown 
planner’s responsibility to plan the 
various jobs on the shutdown in terms 
of: job methods, manpower by crafts 
and by shifts, craft sequences, tools 
and equipment, special instructions, 
procurement of both stock and special 
materials, arranging for drawings and 
sketches, 

It follows that an adequate staff of 
shutdown planners should be pro- 
vided for the number of shutdowns 
so that a planner may plan the de- 
tails of a shutdown before-hand and 
then be present during the shutdown 
to observe actual results. 

After the shutdown is completely 
planned and the time schedule ap- 
proved by Operating department and 
Maintenance department supervisors, 
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the shutdown planner forwards the 
manpower schedules, authorized work 
list, special instructions and material 
list to a central planning and sched- 
uling office, the functions of which 
will be described later. 

Planning Other Maintenance. It is 
next proposed that the written main- 
tenance job orders accumulating in 
one or more of the maintenance field 
offices be turned over to maintenance 
planners who also will primarily per- 
form the separate and distinct func- 
tion of planning in the maintenance 
organization. These maintenance 
planners will view the jobs in the 
field and, with or without assistance 
from supervisors or craftsmen, will 
analyze the jobs and establish or pro- 
vide for: The estimated number of 
men and man hours required in each 
craft; the craft sequences; brief de- 
scriptions of steps to be taken in per- 
foyming the jobs; special instructions 
and information for other depart- 
ments; lists of tools, equipment and 
materials and when required at the 
job-sites; drawings or sketches as re- 
quired. A time guide for completion 
of craft sequences and for material 
deliveries, especially on the more 
complex jobs, will assist in the subse- 
quent work scheduling. 

The maintenance planner further 
identifies the different job orders in 
terms of the three priority classifica- 
tions as they are routed to him for 
processing. Emergency job orders are 
handled at once and require no 
formal planning. Manpower is re- 
quested by telephone for immediate 
action and manpower is moved from 
other jobs in the refinery. No. | prior- 
ity jobs carry a required completion 
date and so the maintenance planner 
lists a “To Be Scheduled” date suf- 
ficiently in advance of a “To Be Com- 
pleted” date. No. 2 priority jobs do 
not carry fixed completion dates at 
the time they are issued. Maintenance 
planners establish these by agreement 
with the authorizing persons soon 
after a review of the work load and 
higher priority jobs. 

After job orders are planned they 
are forwarded to the central planning 
and scheduling office. 

Planning Project Work. For want 
of a better name the authorized work 
which utilizes most of the difference 
between total yearly manhours of the 
fixed maintenance force and the man- 


hours required of it on maintenance is 
called “Project Work” in this paper. 
It includes such types of work as: 
New construction, alterations and re- 
arrangements, dismantlements, etc. 
These may be approved by higher 
management as a result of formal 
work order presentation and author- 
ized by some department other than 
the Maintenance department. 

Project work often involves the 
preparation of drawings or sketches 
and the procurement of special ma- 
terial. The Maintenance department 
cannot proceed with any field work 
on these jobs until the drawings or 
sketches are issued and the material 
is available. 

The individual jobs or projects may 
be planned in detail by project en- 
gineers in a Design or Estimating de- 
partment or in the Maintenance de- 
partment. For uniformity the job 
order forms and the planning pro- 
cedures used on project work should 
be the same as those used by the 
maintenance planners. 

Job orders are written and planned 
by project engineers or planners for 
a project or for phases of a project 
when drawings, material and man- 
power are available. 

Priorities may also be placed by 
higher management on project jobs. 
In order to establish a reasonable 
target for completing the field work 
on a project job, the maintenance 
department has to know the Design 
department’s schedule for drawings 
and sketches, the schedule for the ar- 
rival of materials, and it should ex- 
pect reasonable adherence to the 
process unit shutdown schedule. 

Where the Maintenance depart- 
ment is called upon to perform some 
work prior to or in conjunction with 
project work performed by outside 
contractors, it is essential for the proj- 
ect engineers or planners to know the 
contractor’s working schedules. 

After individual job orders are 
planned, they are forwarded to the 
central planning and scheduling of- 
fice as in the case of the jobs planned 
by the maintenance and shutdown 
planners. 

As will be discussed later, the cen- 
tral planning and scheduling office’s 
principal function is to plan and 
schedule all of the work performed by 
the Maintenance department on a 
Daily Basis. Its function is materially 
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assisted through the preparation of a 
project work schedule in advance for 
a calendar period (say a week) based 
on a reasonable estimate of manhours 
by crafts forecasted as available for 
project work. Such a schedule should 
also indicate whether jobs listed re- 
quire work progress during the calen- 
dar period or are low priority back- 
log jobs. 

Central Planning Office. As we 
have progressed in our study of the 
maintenance planning and scheduling 
functions it becomes apparent that we 
are going to require some centralized 
agency for co-ordinating the various 
kinds of jobs and it appears that, to 
keep current, the scheduling of all 
work by the maintenance force had 
better be done on a Daily Basis. It is 
also evident that working with a fixed 
complement and with the number of 
variables involved we are going to 
have to utilize our available man- 
power effectively. 

It is proposed therefore to estab- 
lish a central planning and scheduling 
office which will balance manpower 
available against manpower require- 
ments each day. This results in the 
preparation and distribution of a daily 
work schedule to all supervisors con- 
cerned in the Maintenance depart- 
ment. This schedule will list: Jobs to 
be performed the following day, the 
assignment of manpower and man- 
hours by crafts, projected times where 
craft sequencing is involved, vehicles 
and equipment required. 

A chief of the planning and sched- 
uling staff (whom for simplicity we 
will call chief daily planner) will meet 
with top Maintenance department 
field supervisors and representatives of 
shutdown, maintenance and project 
planning each morning to establish a 
firm daily work schedule for the fol- 
lowing day’s work. 

This group has the following infor- 
mation available to guide its deci- 
sions: (a) available manpower by 
classifications in each craft; (b) status 
of jobs not completed as reported by 
both the field co-ordinating super- 
visors in the group and by shop or 
craft supervisors; (c) shutdown plans 
and schedules; (d) maintenance job 
orders to be scheduled that day; (e) 
project job orders, plans and sched- 
ules; (f) job priorities; (g) avail- 
ability of materials, 

In an oil refinery the day to day 
fluctuations in maintenance man- 
power requirements are liable to be 
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great. This discussion assumes that 
jobs are planned and scheduled by 
crafts and that in general, where 
skilled workers (journeymen or first 
class mechanics) are required, craft 
lines will not be crossed. To meet the 
daily fluctuations, however, one of 
the minor premises of this article pro- 
vided for the temporary up-grading of 
semi-skilled workers (preferably those 
in training and showing satisfactory 
progress), the temporary transfer of 
semi-skilled workers (helpers) be- 
tween crafts, and the temporary up- 
grading of unskilled workers (laborers) 
to semi-skilled workers in any craft 
(helpers). 

In the daily planning and sched- 
uling meeting, jobs for the following 
day are treated in accordance with 
their priorities. The chief daily 
planner resolves most of the conflicts 
of similar priorities between the dif- 
ferent maintenance areas. Where the 
resolution of conflicting priorities is 
outside of known policy and appears 
to be beyond his authority, the chief 
daily planner refers such conflicts to 
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Tide Water Associated (now 
Tidewater) Oil Company Avon 
refinery. In 1951, he was named 
to his present position of super- 
visor of maintenance and con- 
struction at Avon. 











higher authority. In rare cases they 
may require a decision at the level of 
top refinery management. 

Manpower required is analyzed with 
respect to manpower available. If a 
manpower deficiency exists, men may 
be up-graded temporarily and trans- 
ferred between crafts. If this action 
does not meet the requirements then 
jobs must be deferred, The continued 
deferring of jobs, especially in the No. 
1 priority classification, would indi- 
that the maintenance 
should be increased. 


cate force 

If a manpower surplus exists for a 
particular day, jobs may be pulled 
from the backlog date files of the cen- 
tral planning office to take up the 
slack. If the surplus continues too long 
and the backlog of authorized jobs be- 
comes depleted, then a reduction in 
force is required, first from the crafts 
to the labor gang, and finally by lay- 
offs from the labor gang. 

Daily Work Schedule. The man- 
power is finally “balanced” and a 
rough copy of the daily work sched- 
ule turned over to the typists for 
typing on master ditto forms. Copies 
of the finished daily work schedule 
are run off and distributed early in 
the afternoon to maintenance super- 
visors and planners. 

The daily work schedule provides 
for the assignment of construction ve- 
hicles and equipment to the jobs and 
for vehicles to transport men and ma- 
terials to the job sites. After the sched- 
ule is distributed, the central planning 
and scheduling office orders material 
from the storehouse by telephone. 
Material required subsequently in the 
field may be ordered by field and shop 
supervisors telephoning orders direct 
to the storehouse from whence de- 
liveries may be made immediately or 
on a regular delivery schedule. 

Labor Distribution. By properly de- 
signing the form of the daily work 
schedule it may be used to record the 
man hours against the jobs and for- 
warded to the Accounting office for 
use as a source document in labor dis- 
tribution. Where actual work per- 
formed deviates from the scheduled, 
as will often be the case, pencil cor- 
rections or write-ins on the daily work 
schedule will suffice to guide the ac- 
counting office. 

Control of Manpower. It is now 
suggested that this system of written 
work authorization combined with 
planning and scheduling will provide 
for the effective control of mainte- 
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Try Planned Maintenance in Your Plant .. . 





nance manpower on both a short 
range and on a long range basis. 

Short Range Control. This is done 
on a day-to-day basis through the 
organization and procedures described 
above, namely: The central planning 
and scheduling office, the job priority 
system, the daily planning meeting 
and the daily work schedule. 

Long Range Control. This is ef- 
fected by keeping track of the avail- 
able work backlog in manhours by 
crafts. The planning of all jobs in 
terms of craft manhours followed by 
periodically calculating or estimating 
the craft manhours required to com- 
plete the jobs will provide a measure 
of the work backlog. 

A backlog target of manhours for 
each craft may then be established. 
This may be used as a guide for in- 
creasing or decreasing a craft or the 
total work force. It may also serve as 
an indicator for determining how 
much and what kinds of work to have 
performed by outside contractors. 

In our premises it was stated that 
we would have a fixed maintenance 
complement based on a certain peak 
maintenance load and that adequate 
work would be available between the 
peaks to keep the total maintenance 
force gainfully employed. Such work 
may include some deferred mainte- 
nance, shop and field jobs involving 
the reconditioning of equipment and 
making items for storehouse stock. It 
may largely include project authori- 
zations embracing new construction, 
alterations, rearrangements and dis- 
mantlements. As projects are usually 
authorized and accounted for sepa- 
rately from maintenance jobs, a proj- 
ect backlog may be kept independent 
of the total backlog. This will serve 
as a measure of what may constitute 
the major factor in work available 
for keeping the above-average man- 
power gainfully employed between 
peaks. Such a separate backlog will 
highlight whether a cut-back or a lay- 
off may be required in the mainte- 
nance force between peak mainte- 
nance loads. 


Control of Material. It is agreed 
that jobs should not be started until 
materials are available and that when 
work is started materials should be at 
the job-site concurrently with the 
manpower. 

In general, maintenance and con- 
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struction materials fall into two cate- 
gories: (1) storehouse stock items, 
(2) special items. A system of store- 
house inventory control will take care 
of the first while a procedure for 
tracing, expediting and keeping in- 
terested persons informed of antici- 
pated or actual material deliveries is 
necessary for handling the second 
category. Planning and Scheduling is 
proposed as essential in either case. 

Consider storehouse stock items. 
Someone in authority plans on what 
the storehouse stock should be, item 
by item, appraising such factors as: 
Minimum stocks, usage, re-order 
points, lead times, obsolescence, and 
future requirements. Then a system 
is inaugurated for maintaining and 
replenishing stock by reviewing the 
stock status and by ordering ma- 
terials, usually on a calendar basis: 
Weekly, semi-monthly, etc. A sched- 
ule is therefore put into effect for 
maintaining the planned storehouse 
stock inventory. 

Consider the special items of ma- 
terial, not normally carried in store- 
house stock. Under the proposed sys- 
tem of planning and scheduling, a 
maintenance or construction planner 
plans each job in terms of manpower 
and material. If special material is in- 
volved he forwards a requisition to 
the storehouse and names a required 
delivery date. From this point, Store- 
house and Purchasing departments 
schedule the delivery of the required 
special material in terms of the 
original specified or some agreed upon 
revised date. Persons interested in de- 
livery dates are kept currently in- 
formed of delivery status. Tracing by 
Storehouse and Purchasing depart- 
ments determines whether requested 
delivery dates will be met or whether 
revisions should be made. Material 
expediting is inaugurated to meet the 
specified delivery dates and, in some 
cases, to better such dates. 

Getting the material, as available, 
to the job-site at the proper time, in- 
volves Planning and Scheduling. 
Planning would embrace providing 
adequate methods, vehicles and equip- 
ment for handling the different kinds 
and sizes of materials. Scheduling 
would provide vehicles and equipment 
at proper times. It could be on a re- 
curring or on an “as required” basis. 


Two general classifications of ma- 


terials are involved in deliveries be- 
tween storehouse and job sites: Heavy 
and light materials. 

One method of handling heavy ma- 
terials is to provide deliveries by 
means of special vehicles on both a 
time schedule and in accordance with 
assignments on the daily work sched- 
ule. In this case the Central Planning 
and Scheduling office and Storehouse 
work together in scheduling vehicles 
and equipment for heavy material de- 
liveries. 

For light materials, storehouse 
could make deliveries to job-sites with 
light vehicles on both a schedule and 
upon telephonic order requests from 
the field and shops. A good material 
control and delivery system for main- 
tenance and construction work will 
almost certainly provide for a system 
of ordering material from field or 
shops by rapid means of communica- 
tions followed by early deliveries. It 
is virtually impossible in planning jobs 
to provide for the exact kinds and 
quantities of material. In order, 
therefore, to keep the jobs progress- 
ing and to eliminate idle time wait- 
ing for material it is essential to es- 
tablish a material delivery system that 
will operate quickly and effectively to 
take up the slack. Supervisors and 
mechanics should not have to leave 
their jobs in shop and field to pickup 
material at the storehouse. 

Procedures for ordering materials 
from the storehouse by telephone im- 
ply mutual understanding all around 
as to nomenclature and descriptions. 
For storehouse stock items stock cata- 
logues kept current and widely dis- 
tributed are necessary. These are used 
for reference by field and shops in 
ordering stock materials by telephone. 
Special materials may be ordered 
without confusion by identifying them 
in terms of: requisition numbers, 
work order or job order numbers, 
brief description. 

In all of these proposed procedures 
we are attempting to effectively con- 
trol material in maintenance and con- 
struction work by: (a) planning for 
it properly in terms of quality and 
quantity; (b) scheduling its avail- 
ability at the appropriate time; (c) 
knowing when it will be available; (d) 
providing for an effective delivery sys- 
tem between storehouse and job-sites. 

Originally presented before the 
semi-annual meeting of the ASME in 
San Francisco, June 10,1957. +2 
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385 Madison Avenue New York 17, N. Y. 


NEW AMOCO DELAYED COKER 
EXCEEDS EXPECTATIONS...RUNNING 
MOST DIFFICULT CHARGE STOCK 


Lummus designs, engineers and constructs unique 
4-coke-drum, 600 ton-per-day unit. Designed for 
vacuum bottoms containing 25% Conradson Carbon. 








A Delayed Coking Unit which handles the heavi- 
est feed ever charged is now in operation at the 
new Yorktown, Virginia refinery of The American 
Oil Company. 

The unit has been in continuous operation since 
the initial firing on January 30, 1957, surpassing 
all guarantees of capacity of charge stock and 
product specifications, and has been formally ac- 
cepted before completion of this run. 

The fractionating tower produces light and 
heavy gasoline and light and heavy gas oils meet- 
ing all rigid Amoco specifications for the produc- 
tion of high octane unleaded gasoline. Coke 
produced meets client’s specifications for pulver- 
izing for use in boilers. 
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Evaluation of charge stock in Lummus labora- 
tories and pilot plants supplied the information 
for special design features that were incorporated 
into the heater—the heart of the process—and 
other critical equipment, to handle the heaviest 
charge stock on record. The unit was designed 
for a charge mixture of vacuum reduced crude 
with 25% Conradson Carbon, an API gravity of 
6.1°, and an SFS viscosity of 6,000 at 210° F. It 
was also designed to process a variety of stocks at 
different recycle ratios to meet required flexibility. 

The new unit, based on pilot plant work at 
Lummus laboratories, was designed, engineered 
and built by The Lummus Company, and was com- 
pleted 1014 months after the piles were driven. 

Lummus has designed much of America’s cok- 
ing capacity — 10 units — combined capacity of 
over 120,000 barrels per day. 

Lummus engineers will be glad to show you 
how your next project can be designed to produce 
a maximum return on your capital investment. 

THE LUMMUS COMPANY, 385 Madison Ave., 
New York 17, N. Y. Engineering and Sales Offices 
and Subsidiaries: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger Plant: Hones- 
dale, Pa. Engineering Center: Newark, N. J. 


This delayed coker at Amoco’s new Yorktown, Va. refinery handles the 
heaviest charge on record. Four coke drums measure 17’6” x 75’ tan- 
gent to tangent. Refinery will help supply unleaded ‘“Amoco-Gas” to 
an 18-state market. 
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On Testing Procedures 


Two new testing procedures for the chem- 
ical engineering field have been published by 
AIChE recently. The newly issued procedures 
cover the field of absorbers and heat exchang- 
ers, and are the result of an Industry-AIChE 
committee working for the past several years 
to try to determine standard procedures for 
conducting and interpreting performance tests 
on condensers and absorbers. A review of the 
book containing these procedures is in this 
month’s “Reviewing New Books.” 

Keep Going to Page 214 


Concrete Fights Corrosion 

Concrete coatings have recently been used 
to combat the never-ending battle against 
corrosion in crude oil storage tanks. In this 
month’s “How To Do It” you'll read how one 
company effected a considerable savings by 
using the gunite coating method. It’s all there 
for you to read, so . 


Keep Going to Page 217 


“| Wonder .. .” 

You won’t have to wonder after you’ve read 
“What’s Happening in the Industry”, because 
then you'll know. Here’s a monthly section 
that presents all the information on the high- 
lights of industry happenings. It’s there for 
the reading, so .. . Keep Going to Page 279 
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It's Boxscore Time Again 


Yes, this month PETROLEUM REFINER again 
presents “Construction BOXSCORE,”’ the 
quarterly tabulation of refinery-petrochemi- 
cal-natural gasoline plant construction proj- 
ects from all over the world. You'll find it real 
easy to keep pace with who’s building what, 
where, by studying ‘‘Construction BOX- 
SCORE”—the most complete and up-to-date 
guide to building in the industry. 


Keep Going to Page 232 


These Changing Times 


Yes, times do change—and that’s why you 
should read “Changing Times,” the fast mov- 
ing account of those items that made the news 
last month. It’s just what’s needed by busy in- 
dustry men who want to get the news in a 
hurry. See for yourself! 


Keep Going to Page 290 


On Shale Oil 


Union Oil Co. of California has demon- 
strated at Grand Valley, Colo., the first large 
scale prototype plant for making oil from shale 
by private industry. You'll see a diagram of 
the plant plus a full description of how it op- 
erates when you read this month’s “Who’s 
Building.” 

Keep Going to Page 222 
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“U.S. Matchless #5 does 5 different jobs,” 


says refinery division superintendent 


“It always passes our strictest lab tests.” 


A mechanical division superintendent of a leading Mid- 
western refinery says: 

“U.S. Matchless Steam Hose always passes our cen- 
tral maintenance department tests, and we've always 
had good experience with it. The neoprene cover is 
oil-resistant. The hose is highly flexible and light in 
weight. Asbestos ply, under the cover, conserves heat. 
Wire braid preserves static ground.” 

This great “U.S.” hose is serving many industries in 
many ways. It is obtainable at selected “U.S.” distribu- 
tors, at any of the 28 “U.S.” District Sales Offices, or 
write us at Rockefeller Center, New York 20, N. Y. 


Mechanical Goods Division 


Uses in refinery for U.S. Matchless® +5 Hose: 
e As a firetighting hose, for safety-checking atop the 
235-ft. cracking unit (see picture above). 

@ In propane tank, to thaw bottom of gauge glass in 
cold weather (see inset picture above). 

e@ In pump room of cracking unit, as a steaming line to 
get gas traces out of the unit. 

@ On propane transfer line, to prevent orifice from 
freezing in cold weather. 

@ Enables construction crews to run temporary steam 
lines more cheaply and quickly than using pipe. 
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Reviewing New 


Books... 





New Testing Procedures On 
Absorbers, Heat Exchangers 


Two new testing procedures for the 
chemical engineering field were published 
by the AIChE recently. The newly issued 
procedures ($1.00 each) cover the field 
of absorbers and heat exchangers and are 
the result of an Industry-AIChE com- 
mittee working for the past several years 
to try to determine standard procedures 
for conducting and interpreting perform- 
ance tests on condensers and absorbers. 

Standard procedures have been devel- 
oped for accumulating data on the degree 
of absorption, pressure drop, loading, and 
flooding and on the performance of com- 
mercial absorbers, packing, and other 
vapor-liquid-containing devices. Sugges- 
tions are also made for a standard method 
of establishing conditions for an accept- 
ance test on an absorber and for compar- 
ing results with original design conditions. 

A similar purpose is indicated for the 
Heat Exchanger testing procedure. In ad- 
dition to outlining methods for perform- 
ance tests of shell-and-tube-type conden- 
sers, the testing procedure might be used 
to compare predictions from theoretical 
heat transfer and pressure drop equations 
with commercial performance, to compare 
results of theoretical pressure drop calcu- 
lations with commercial performance, to 
accumulate data on fouling resistance, to 
provide information to assist the design 
engineer to make the necessary test con- 
nections for complete performance, and 
to provide standard directions for con- 


ducting performance tests of shell-and- 
tube-type condensers for comparison with 
with manufacturers’ predicted perform- 
ance. 

(American Institute of Chemical Engi- 
neers, 25 West 45th Street, New York 36, 
N. Y.) 


“A Convenient Table for 
Determining Metastable 
Transitions in Mass Spectra’”’ 


A table that greatly simplifies determi- 
nations of metastable transitions in mass 
spectra has been prepared by the authors, 
R, A. Meyer and D. G. Earnshaw. All the 
mathematically possible metastable tran- 
sitions of any compound whose molecular 
weight lies between 26 and 150 can be 
determined from the table without cal- 
culation. The method of utilizing the table 
is described, using selected peaks from the 
spectrum of normal butane for illustration. 

(Bureau of Mines, Publication Distribu- 
tion Section, 4800 Forbes Street, Pitts- 
burgh 13, Pa., write for Report of In- 
vestigation 5329, 3 pages plus chart.) 


Micro Lubricant Test 
Methods, Part IV 


By J. B. Christian, this bulletin from 
the U. S. Office of Technical Services, 
deals with evaporation loss of lubricating 
greases and oils, viscosity of lubricants at 
—65 F. and foaming characteristics of 
crankcase and aircraft engine lubricating 
oils. It describes miniaturized tests for 





voss __ 
VALVES. 


in your 
machine 
mean 


LESS MAINTENANCE, 


FEWER SHUTDOWNS 


for your compressor, (air, gas, ammonia) 


¢ up to 40% more valve area ¢ minimum pressure loss higher efficiency 
¢ less power consumption ¢ normal discharge temperature 
© quiet, vibration-free ¢ utmost safety « lower operating costs 


VOSS VALVES are made to specification, 


machined from solid stock (not 


... ductile.. 
tures and corrosion 


cast) — 
VALVES and PLATES are of heat-treated 
alloy or stainless steel; PLATES are ma- 
chined, not stamped, and ground for precise 
close-tolerance fit; are dimensionally stable 
. resist fracture, high tempera- 
... Withstand fatigue. 


Our detailed 

proposal will be 

sent without obligation. 
Send name, 

bore, stroke and 

speed of machine. 


SPRINGS, of heavy rectangular sections and 
large diameters, add to dependability and 


safety. 


VossV NWS 


J. H. H. VOSS Co., Inc. 
785 East' 144th Street, New York 54, N. Y. 
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quantities of petroleum and petroleum 
products and related materials which are 
too small for analysis by macro tests. The 
other three parts of this series were re- 
leased earlier and are still available as 
follow: Part 1—PB 121355, 19 pages, 50 
cents; Part 2—PB 121386, 21 pages, 75 
cents; and Part 3—PB 121443, 26 pages, 
75 cents. 

(Order PB 121849 from OTS, U. S. 
Department of Commerce, Washington 25, 
D. C, 17 pages. 50 cents.) 


“Waste Gas and Particulate 
Matter’’ Volume Il, Fifth Edition 


This manual on the disposal of re- 
finery air-borne wastes covers possible 
pollution of the atmosphere by gases and 
particulate matter, the sources, classifica- 
tion, properties, control, collection and 
treatment of contaminating gases and par- 
ticulate matter; the disposal of particulate 
matter; the combustion of gases in fur- 
naces; smokeless flares; the dispersion of 
gases from stacks and flares; and air- 
pollution surveys. 

Tables, graphs, diagrams, 
references are included. 

(American Petroleum Institute, 50 West 
50th Street, New York 20, N. Y., 68 pages, 
$1.50.) 


“Handbook of Solvents” 
Volume 1: Pure Hydrocarbons 


Written by Ibert Mellan, this work is 
to be published in several volumes. It is 
a reference which presents concise infor- 
mation on the composition and properties 
of industrial solvents. It is highly practi- 
cal and has been compiled especially for 
active members of the great industries 
which use solvents, 

This initial volume is devoted to pure 
hydrocarbons of all types—aliphatics, aro- 
matics, and terpenes. Commercial and 
proprietary names are used in lieu of 
chemical nomenclature; the hydrocarbon 
solvents are classified in accordance with 
their distillation range; and a wide spec- 
trum of properties is given in tabular 
form for each solvent. 

(Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N. Y., 249 pages, 
$6.50.) 


and three 


“Petroleum Cargoes”’ 


The ever increasing quantities of crude 
oil, petroleum fuels, lubricants, and chemi- 
cals which are produced, stored, trans- 
ported, and sold have resulted in corre- 
spendingly closer attention being given to 
the measurement of these valuable prod- 
ucts. 

This book comprises some general in- 
formation on definitions, applications, and 
quality control of petroleum products. 
Then follow details of the recommended 
standard procedures and apparatus to be 
used in measuring volumes and weights 
of tanker quantities of petroleum products, 
chemicals and coal tar products. 

The 41 tables in this book cover, in the 
main, cargo calculations, and are based 
on the latest metrological and accepted 
data; in many cases they have been pre- 
pared on the assumption that calculating 
machines are not available on tankers. 
Other tables, bound to be acceptable to 
the tanker officer, deal with such subjects 
as interrelation of units of measurement, 
capacities of pipe lines, pipe line discharge 
rates, and pressure, calorific value, gravity 
and temperature conversions. 

(Brown, Son & Ferguson, Ltd., 52-58 
ar say St., Glasgow, S.1, 379. pages, 
$7.50. ) 
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DISTILLATE FUEL OILS 


Fuel Oil 


Treatments | ; 


eSTOP COLOR 
DEGRADATION 


ePREVENT SLUDGE 
FORMATION 


eINHIBIT RUST AND 
CORROSION 


aud 


eFLUIDIZE OLD 
SLUDGE DEPOSITS 


Action of Nalco Fuel Oil Treatment on your 
distillate fuel adds up to better marketability, 
easier handling, and lower storage tank and oil 
line maintenance costs. Nalco stabilization pro- 
tects the original color of distillate oils, controls 
sludging tendencies ... assures salability despite 
storage and handling delays that frequently 
deteriorate untreated oils. And once sold, Nalco 
treated oils perform better .. cut down customer 
complaints of filter or screen clogging and burner 
fouling. 


Nalco treatments give you all these benefits at 





Above— Untreated fuel oil, after 
aging, (magnified 200X) showing 
typical sludge formation. 


Below—Nalco treated... same fuel 
oil... same aging, showing sludge 
prevention. 





low chemical dosage... and at low chemical cost. 


CLEAN TANK BOTTOMS 

Sludge deposits in tanks of residual fuel and 
crude oil can be cleaned up quickly and conven- 
iently with powerful dispersion type treatments 
offered by Nalco. Labor costs are eliminated, 
maximum storage capacity is restored, and sludge 
is converted to usable oil. 

Write or phone today, for full data on Nalco 
stabilizers and dispersants .. . the effective, low- 
cost way to protect your equipment, and to safe- 
guard product quality. 


NATIONAL ALUMINATE CORPORATION 


6259 West 66th Place 


e Chicago 38, Illinois 


\ 0) Di lead gall Pall Sai 


Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 
A RR 
PRODUCT... Serving the Petroleum Industry through Practical Applied Science 
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Proven by pertormance 


All departments agree on operating efficiency 
of SARCO Thermostatic Steam Trap 





MAINTENANCE | PURCHASING STORES 








Same head and seat for 0-300 
psi—no changing of heads Y 
and seats for varying loads 
and pressures. 


Fewer parts to stock — same 
bellows, head and seat for 
0-300 psi. 


Greatest capacity per dollar 
cost—1” size discharges 
9,650 Ibs/hr at 10°F below 
steam temperature, 125 psi. 


. Very compact and light — 4” 
size fits in palm of the hand. 
Weighs only 3% Ibs. 





Freeze-proof—wide open, self- 
draining when cold. 


. Only one working part — the 
thermostatic element. Can be 
inspected or replaced in few 
minutes without moving trap 
from line. 




















Balanced Pressure 


Proven by testing! THERMOSTATIC STEAM TRAP 


4 Same seat and head 
, a r all pressures to 300 psi 
Steam-tested — every single Sarco Thermostatic is steam-tested » P ° P 
at rated maximum pressure. Sizes 2” to 2” 
* 

ates ‘ , Write for Bulletin 250 
Proven “on-the-job” performance — maximum fatigue-resist- 
ance for every thermostatic element is assured by Sarco’s ex- 
clusive helical corrugating process and fatigue testing method. 





Only Sarco Makes All 5 Types 
Quality Control—every step of manufacture under exacting eae tee 


tests and controls ...in Sarco’s own plant. eee that’s why Sarco can give 
impartial advice on trap selection 





Proven bg experience! 
During past 40 years, over 1,000,000 Sarco Oh el als 


~ " ra ° Liquid 
Thermostatics have been installed in countries Thermostatic Expansion Thermodynamic 


throughout the world! ae wae Steam Traps Steam Traps 











* ° Float- ; 
Sarco Company, Inc., Empire State Bldg., New York City Thermostatic “Saas taps 


AN AFFILIATE OF SARCOTHERM CONTROLS, INC. 2212-B 














STEAM TRAPS © TEMPERATURE CONTROLLERS © STRAINERS *® HEATING SPECIALTIES 
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BEFOR 


« The effect of corrosion on a tank roof is shown. Cor- 
* rosive vapors from volatiles in crude oil do the damage. 


How To Do It... 





AFTER: 


Roof and rafters after partial application of gunite. Steel 
mesh grid furnishes bond between coating and tank. 


Fight Tank Corrosion With Concrete 


Here’s how Shell whipped a crude oil storage 
tank corrosion problem by spraying with gunite. 


Concrete coatings have recently 
been used to combat the never-ending 
battle against corrosion in crude oil 
storage tanks. 

Shell Pipe Line had three old tanks 
at Cushing, Okla., which had been 
out of service for some time. Their 
fixed steel roofs had been severely 
corroded during a period of years, 
largely through the chemical action 
of volatiles present in crude oil. 

But the tanks were needed for ad- 
ditional storage capacity. Thus, Shell 
was faced with the choice of install- 
ing new roofs or making major re- 
pairs. 

Surveys of various solutions to the 
problem showed that a considerable 
saving could be effected by utilizing 
the gunite coating method. The theory 
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is that an impervious barrier between 
the corrosive vapors and the tank roof 
will permit the existing roof, with 
occasional minor repairs, to last al- 
most indefinitely. 

In the gunite process, a mixture of 
cement, sand and water is pressure- 
sprayed through a hose onto the un- 
derside of the roof and the inner walls 
of the tank. These surfaces are first 
sandblasted to remove dirt and scale. 
A grid of reinforcing rods and steel 
mesh is then installed to furnish addi- 
tional bond between the coating and 
the tank surfaces, and to support and 
distribute the loads on the gunite. 

A contractor’s crew applies the 
gunite with a sweeping motion of the 
hose nozzle. A thickness of one and 
one-quarter inches is desirable on tank 


roofs, while a one-inch application 
suffices on the walls. The coating is 
kept moist for about 48 hours to allow 
“curing.” 

While gunite coating of storage 
tanks is not new to the oil industry, 
it is an effective and 
method of providing corrosion pro- 
tection. 


economical 


Photographs by Hammett H. 
Hardy, contractor. Article through 
courtesy of The Go-Devil, a publi- 
cation of Shell Pipe Line Corp. 


Spring on Tube Expander 
Reduces Time and Effort 


When number of 
denser or evaporator tubes, the oper- 
ator has to push the expander cage 
forward on the mandrel each time he 
finishes expanding a tube. This time 


rolling a con- 


spent in repositioning the cage is en- 
tirely non-productive, and when 1000 
to 5000 tubes have to be expanded, 
the number of wasted motions will 
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To see what's going on inside 


When you want to look into a furnace, 
watch acid eat its way into metal, 
serve a white hot melt in cool comfort, 
there’s only one answer . . . GLASS. 


PYREX brand PLATE GLASS No. 7740 


is particularly suited for odd-sized sight 
glasses, fume duct windows, and chemi- | 


cal-resistant surfacing. You can use it 
for temperatures up to 900° F. It is re- 
sistant to thermal shock and indifferent 
to chemical attack. 


VYCOR brand FLAT GLASS No. 7900 
has such resistance to 

thermal shock that you 

can use it with continu- 

ous temperatures to 

1450° F., intermittently 

at 2210° F.; for high- 

temperature furnaces 

and tanks. 


PYREX brand INFRARED-REFLECT- 
emer ING GLASS reflects ra- 


diation in the infrared 


spectrum but transmits | 
up to 75% of visible | 
Useful as an effi- | 


light. 

cient shield to protect 

j aa workmen from exposure 
to intense heat radiation. 


CORNING HEAT-RESISTANT BLUE 
OBSERVATION GLASS, reduces _ 
when observing flame, 
smoke and ash intensity 
in power plants, marine 
boiler stations and the 
like. 
Let us send you a 
copy of Bulletin PE- 348 
which describes the properties, specifica- 


Flat Glasses. 


CORNING GLASS WORKS 
CORNING, N. Y. 


Please send me a copy of your Flat Glass Bulletin 
PE-34. 
Name 


Company 


Address... 


r--------- 


ob- | 


atoh to Do Mees 


Coil spring between bearing collar and mandrel 


add up to a sizable amount of lost 
time and a tired operator. 

To eliminate this wasted effort and 
time, insert a light coil spring between 
the ball-bearing collar of the expander 
and the The 
spring will cause the expander cage 
forward automatically when 


head of the mandrel. 


to come 
the 
tube, 


expander is removed from the 
so there is no need for reposi- 


tioning by the operator. 


head forces expander cage forward automatically. 


Since expanders used in condenser 
and evaporator-tube rolling have nuts 
on the head of the mandrel, the spring 
will not cause the assembly to come 
apart. However, watch that the “pile- 
or compressed dimension of the 
spring is not so great that it restricts 
the required forward motion of the 
mandrel. On the majority of these 
jobs, there is usually room for such 
a spring. Courtesy of Thomas C. Wil- 
son, Inc., Long Island City, N. Y. 


up” 





A simple type of steam separator 


| for drying steam and gases by trap- 


ping the condensate can be easily 


made. In every refinery there are 


large cast iron valve bodies available. 


ste ca- | Choose the body which fits your steam 
tions, and applications of these Corning | 


pipe line. Thread the inner section of 
the valve seat to take a piece of pipe. 
Weld, to the threaded pipe piece, a 
double cone, as shown at “K.” Weld 
on top of this cone a ring piece of the 
same diameter as the valve body, top 
outlet. Use the ring piece to make a 


| bronze gauze filter cylinder by wrap- 


gauze sheet 15 to 20 times 
forming cylinder “B.” Solder 


both ends of the bronze gauze cylin- 


ping a 
round, 


der, Ask your welder to make you the 


For more data on advertised products, use Readers’ Service Cards, last page. 


Steam Separator Easily Made from Old Valve 


outer welded vessel, as shown, with 


top flange for fixing to the valve 


flange. Provide in the bottom of the 
outer shell a drain hole “T,” for at- 
taching short piece of pipe and a suit- 
able steam trap. 


Fit the lot at a point in your steam 





YOUR IDEAS ARE VALUABLE! 
At least $10 will be paid for each 
idea accepted for “How to Do It.” 
Just send a brief note with a photo 
or sketch to the Editor, Petroleum 
Refiner, P. O. Box 2608, Houston. 
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you can meet any lubrication specification if you 


BLEND WITH ENJAY PARANOX® 


(DETERGENT-INHIBITOR ADDITIVES) 


Blended with Paranox, lubricants can be compounded to combine both minimum 

wear and maximum engine cleanliness characteristics. That’s why more and more 

refiners and blenders are relying exclusively on Paranox in formulating lubricants for 

heavy duty equipment and all engines that are subjected to tough operating conditions. 

Through years of intensive research and development work with manufacturers and 

oil companies, Enjay has developed the only complete line of high quality additives 

(Paramins®) that can assure maximum performance characteristics. Why not let 

this experience and know-how work for you? Contact the Enjay Company today. Pioneer in 

Petrochemicals 

ENJAY COMPANY, INC., 15 WEST Sist ST., NEW YORK 19, N.Y. 

Akron « Boston ¢ Chicago * Los Angeles * New Orleans ¢ Tulsa 
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ateh to Do Itece 


| line where condensate accumulates, 
| or may accumulate. The wet steam 
| enters from the left, goes down the 
center pipe until it is deflected by the 
cone. Condensate will already gather 
| here and fall down towards drainage 
point “T.” The steam then turns up- 
wards and passes through the filter 
cylinder surface “B.” Split into nu- 
merous fine streams, all condensate 
| droplets will be held back and slide 
| down the filter cylinder surface to- 
wards point “T” again. Pressure loss 
should be negligible if filter cylinder 
length is kept at least about 5 to 7 
times the steam pipe diameter, The 
longer the filter cylinder is the better, 
but some reinforcement may then be 
necessary. 





All-In-One 


Condenser & Hjector in one compact shell 








Designed for efficient production of vacuum for small steam turbines, 
the Sweco All-in-One reduces headroom requirements, can be installed 
in minimum space quickly and easily. Inexpensive and small, with con- 
denser and ejector enclosed in one shell, the All-in-One Combination 
does away with separate water and vapor systems, eliminates piping 
between ejector and condenser—incorporates large condenser features: 
e tube differential spacing reduces pressure drop to a minimum. 


e steam lane and separately vented hot well efficiently heat condensate 
and remove air. 


@ tube support baffles arranged to offer little resistance to steam flow. 
@ combined condenser & ejector unit is easy to install, service and operate. 

















Threaded pipe screws into valve seat of old, 
Sweco’s more than 40 years experience in the production of pressure cost iron, valve body. 

vessels and heat exchangers, in thermal and mechanical design, com- ys 

bined with Sweco’s complete manufacturing facilities, assure reliability rhe separator may also be used to 
and efficiency in the new line of All-in-One Combinations. These units | remove liquid droplets from air o1 
are available in arrangements to suit individual requirements: Con- | other gas lines. 

densers in single-pass and two-pass water design. Ejectors in single- Idea submitted by Leo Walters, 


| 


element or twin-element parallel jets. | Gloucester, England. 


For more information about Sweco All-in-One Combination Units and 
SwEco process vapor condensers, write today for Brochure M-5-333. 


' j 4 





Have You Read 


: “Changing Times” ? 
Southwestern Engineering Company In this j mt 

| 4800 Santa Fe Avenue, Los Angeles 58, California n This issue ifs on 
i . 


LUdlow 3-6262 | Cable: Swecoua page 290! 


“SWECO 


ENGINEERS AND CONSTRUCTORS...MANUFACTURERS 
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Keep up to date... 


on Stainless Steel 
Plates and Heads 


Carlson’s Weekly Stock Lists 
tell you what you want to know: 


@ the Type, Gauge, Width and Length of 
stainless steel plates in stock. 


@ the Type, Gauge and Size of stainless 
steel heads in stock. 


@ the sales representatives and warehouse dis- 
tributors in this country and Canada who are 


ready to serve you. 


OU can save time by checking these weekly stock 

lists. Here is an up-to-the-minute report on our 
large, diversified stock of stainless steel plates and 
heads that have been produced especially for 
chemical industry applications. 


Carlson plates in Types 304-L, 316-L and 317-L are 
more and more in demand. Substantial stocks of 
these extra-low-carbon grades, along with other 
chromium-nickel Types 302, 304, 309, 309-S, 310, 
316, 317, 321, 347 and 348 are available. Chromium 
grades 405, 410, 430 and 502-1%44% Mo are always in 
stock. Two precipitation-hardening grades, Types 
17-4 PH* and 17-7 PH*—new plate grades that 
combine ease of fabrication, hardenability, high 
strength and corrosion resistance—are now in pro- 
duction and limited stocks are carried. To complete 
the story, stainless steel heads in Types 304, 304-L, 


4 O.GEVRASOM Ze 





Stainless Steel Exebusively 
THORNDALE-: PENNSYLVANIA 


District Sales Offices in Principal Cities 


‘2 











316 and 316-L are also stocked and can be shipped 
in a few days. 


Make Carlson your one-stop source for that com- 
plete bill of material—stainless steel plates, heads, 
rings, circles, flanges, forgings, bars and sheets 
(No. 1 Finish). 

When you need stainless plate . . . 

Carlson gives you what you want when you want it! 


*Trade Mark of ARMCO STEEL CORPORATION 


G. O. CARLSON, INC. 


136 Marshalton Road 
Thorndale, Pennsylvania 


Write for your copies of Carlson's Weekly Stock Lists... use this 
convenient coupon. 


—_—— 
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Who's Building .. . 





Construction BOXSCORE starts on Page 232 


Union Puts Shale Oil Plant On Stream 


Two years of building and $5 million result 
in prototype at Grand Valley, Colo. 


Union Oil Co. of California dem- 
onstrated at Grand Valley, Colo., the 
first large scale prototype plant for 
making oil from shale by private in- 
dustry. The plant, built at a cost of 
$5 million, includes a retort, crushers, 
tramways, and other machinery 
needed for materials handling. It was 
nearly two years in the building. 

During experimental stages, the re- 


re—COOLING VENT 


tort is being fed from a strip mine in 
the nearby Rocky mountains, Union 
has emphasized that the plant is not 
a commercial unit but will be used 
to answer the question, “Can shale 
oil be produced at a price competitive 
with crude oil?” 

The development of shale oil re- 
fining dates back to Union’s acquisi- 
tion of Colorado lands in 1920. After 


Sketch 

















Shows 











CHUTE CARRIES AWAY 
SHALE ASH AS IT 
SPILLS OUT = 





OIL AND GAS TO 
RECOVERY EQUIPMENT —~ 


OSCILLATING "ROCK Pump" -—— 
PUSHES OIL SHALE UP 
THROUGH RETORT 


CRUSHED OIL SHALE 
/ FED IN BY CONVEYOR 
/ 








How 


SPIRAL PLOWS 
ROTATE TO PREVENT 
ASH FROM "CLINKERING” 


Union's 


Shale 
Oil 


ZONE IN WHICH HOT 
GASES HEAT SHALE 
TO CONVERT "KEROGEN”™ 
TO OIL 


Retort 


Works 








9 


limited research, it wasn’t until 1943 
that a two ton per day retort was de- 
signed. Finally, a larger pilot plant 
was built which seemed to meet re- 
quirements of a commercial retort. 
The present plant is an extension of 
the war-time work. 

As Union envisions shale oil refin- 
ing in commercial practice, nests of 
such retorts would probably operate 
as a unit with each nest having its 
own oil and gas collection system. The 
next step would be hydrogenation of 
the crude shale oil and then pipelin- 
ing to West Coast refineries. Union 
claims that the semi-refined shale oil 
is superior in refining value to the 
best light petroleum crude oils. Also, 
that jet fuels, gasoline and diesel oil 
produced from it would be indis- 
tinguishable from those made from 
conventional crude oils. By-products 
of the retorting and hydrogenation 
process include gas and coke as cheap 
fuel; sulfur and nitrogen as industrial 
chemicals; and a host of raw materials 
for petrochemical operations. 

How process works. The four 
steps to shale oil recovery: 


1. Shale is mined from the Mahogany 
Ledge high on the 
where it is crushed. 


mountain, 


It is then carried to the floor of the 
valley by an aerial tramway. 

From the volcano-like pile left by 
the buckets, the shale travels 
through another crusher which 
breaks it up into smaller pieces for 
the retort. 

Shale enters the retort at the bot- 
tom. It is forced into the chamber 
by a piston, Near the top of the 
retort is a fire, fed by residual car- 
bon in the oil shale ash. As the 
shale is pushed upward, hot gases 
from the fire are drawn down 
through it by blowers. These gases 
change the organic “kerogen” into 
oil and which are drawn 
from the bottom of the retort. The 
ash continues upward and is re- 


gases 
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WHEN YOU SPECIFY ‘“‘FLEXITALLIC”’ 


There is something unique about 
Flexitallic Spiral-Wound Gaskets, the 
result of more than 45 years in 
gasket design and construction. At 
Flexitallic ... 


Compression response of the gas- 
ket is directly related to bolting 
for each application; 


With the desired gasket design 
determined, exacting mechanical 
controls assure that manufac- 
tured gaskets conform to speci- 
fication. 


That is why more and more engineers 
insist on Flexitallic Spiral-Wound. 

Flexitallic Gaskets’ are designed to 
meet specific g@fiditions of pressure, 
fock, chemical 


attack and cyclic operation. Spiral- 
Wound V-crimped plies of required 
metal with alternating plies of proper 
filler result in a gasket with compres- 
sion characteristics like those of a 
precalibrated spring. 


Flexitallic Gaskets — for pressure/ 
temperature ranges from vacuum to 
10,000 Ibs. from sub-zero to 2000° F. 
For all standard joint assemblies. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N. J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 


2 PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket 
Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 


For more data on advertised products, use Readers’ Service Cards, last page. 





NOW 


BETTER THAN EVER 





Here’s the REFINERY 
CaTALoc’s 1957 Edi- 
tion, better, more com- 
plete than ever before. 
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When you have to make fast, accurate buying or specify- 
ing decisions, use the REFINERY CaATALoc. It is the Refining 
Industry’s universal equipment guide . . . containing the in- 
formation you need for adequate comparison on hundreds of 
different types of products and services. 

In the new (24th) Edition, you'll find catalog data from 
almost 300 companies serving this industry, authoritative speci- 
fications and data, local sources of supply . . . and a conven- 
ient index of manufacturers, equipment and services. 

Remember—t’s the industry’s most complete single source 


of equipment and service data. Use it to help you on your job. 


The REFINERY CATALOG 


Published annually by PETROLEUM REFINER, Gulf Publishing Company 
P. O. BOX 2608 ° HOUSTON, TEXAS, U. S. A. 
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Who's Building. ee 


Close-up view of Union Oil Co.’s shale oil retort. Men at lower left indicate comparative size. 


moved from the top to be dumped in 

the bottom of deep, nearby canyons. 

Since the shale oil condenses on the 
cool, incoming shale, the process needs no 
cooling water. This is an important feature 
in Colorado, where water is a scarce com- 
modity. 


Reserves, Oil shale occurs in Alaska and 
in at least half the states in U. S., but the 
rich and thick layers of shale in the Rocky 
Mountain region hold the greatest possi- 
bilities. A portion of this deposit is in Colo- 
rado’s Piceance Creek Basin, near Rifle and 
Grand Valley. Experts estimate that the 
shale in this single small basin contains a 
trillion barrels of oil (contrasted with 
proved reserves of U. S. petroleum: 36 
billion barrels). Because of its relatively 
higher average content of recoverable oil 
(32 gallons per ton of rock), Union is 
concentrating on the so-called Mahogany 


ledge. This ledge alone contains an esti- 
mated 100 billion barrels. 

Union is concentrating on recovery and 
refining of shale oil, as they believe the 
Bureau of Mines has adopted conven- 
tional mining methods to the removal of 
shale at a very low cost per ton. Concur- 
rently in its Research Center in Califor- 
nia, final work is in progress on refining 
methods suitable to handle the output of 
the retort. 

As to a time-table for commercial pro- 
duction, Union’s President Rubel, says: 
“Optimistically, let us say that if the re- 
tort is successful, if we receive a reason- 
able tax treatment, if world oil conditions 
and our domestic market remain stable, 
and if water is available, the next five 
years may see the start of an oil shale 
industry. It may take many years to de- 
velop its total potential.” 





Poland has awarded a contract for 
$960,000 to the English firm Petrocarbon 
Developments for the design of a large 
scale polystyrene plant. The new plant will 
incorporate the latest operating experiences 
of the Shell Chemical associate, Styrene 
Products. Petrocarbon engineered the proc- 
ess from Styrene Products. 


Chemstrand Corp. will expand the 
production of its Decatur, Ala., acrylic 
fiber plant by 50 percent. The plant, 
which is now operating at its full capacity 
of 30 million pounds per year, will be 
enlarged to produce 45 million pounds 
annually. The new facilities are scheduled 
for completion the first quarter of 1958. 


226 


Universal Oil Products Co. has an- 
nounced that a UOP Platforming unit and 
two UOP Unifining units have gone on 
stream at the Caltex Petroleum Maats- 
chappij refinery Pernis, The Netherlands. 
The 7500 bpd Platforming unit is pro- 
ducing high-octane gasoline from Arabian 
stocks. One of the Unifining units, with a 
capacity of 7500 bpd is designed to treat 
either Arabian straight-run naphtha or a 
blend of straight-run and thermally- 
cracked naphthas. 

The other Unifining unit, erected to re- 
move sulfur and other impurities from 
diesel fuel, is designed to operate on a 
4500-bpd charge of either virgin gas oil 
or a blend of virgin gas oil and cataly- 
tically or thermally cracked gas oil. 


Standard Oil Co. of California 


will build a $3 million paraxylene plant at 
its Richmond refinery to increase output 
of this chemical by 25 million pounds a 
year. 

The new unit, to be constructed adjacent 
to the present paraxylene production unit 
at Richmond, will be ready early in 1958, 
the company said. Engineering design is 
already in progress and the site work is 
expected to begin shortly. 


United Refining Co. has placed on 
stream a UOP Fluid Catalytic Cracking 
unit, gas concentration unit, and a UOP 
polymerization plant, at its Warren, Pa., 
refinery. 

The cat cracker has a design capacity 
of 2500 bpd of fresh charge consisting of 
a blend of atmospheric and vacuum gas 
oils. The unit is designed to operate at 
75 percent conversion with a coke burn- 
ing capacity of 3750 pounds per hour. 

The unit is designed to produce a 
light catalytically cracked gasoline and a 
heavy naphtha for flexibility in blending 
regular and premium grades of gasoline 

A 100 F-1 leaded gasoline is being made 
in the polymerization plant, which is de- 
signed to produce 229 bpd of 10 pound 
RVP polymer. 

Universal Oil Products Company de- 
signed, engineered and licensed the new 
facilities. 


International Synthetic Rubber 
Co.’s new plant now under construction 
at Hythe Hampshire, England, will repre- 
sent an investment of some $8.4 million 
by the end of this year. Upon completion 
late in 1958, it is expected to produce 
about 50,000 tons annually. Firms that 
banded to form International Synthetic 
Rubber include Dunlop Rubber, Avon 
India, Michelin Tire and the British sub- 
sidiaries of Goodyear and Firestone 


Odessa Butadiene Co.'s first major 
process unit at its new 50,000 tons-per-year 
butadiene plant at Odessa, Texas, has 
been completed. Construction began last 
summer and the plant is scheduled to go 
on stream this month. 

Completion of the Odessa plant will 
mark the first integrated operation since 
World War II in which synthetic rubber 
is produced from butane at one location. 
Located on an 80-acre site in Southeast 
Odessa, the entire $20 million installation 
was designed, engineered and is being con- 
structed by The Fluor Corp., Ltd., Los 
Angeles. 

Fluor has turned over to Odessa the 
butadiene recovery section employing the 
CAA (cuprous ammonium acetate) Ex- 
traction Process licensed by Esso Research 
& Engineering Co., and is currently in- 
stalling instrumentation and finishing up 
piping work. 

Odessa will charge butane at the new 
plant to produce butadiene, one of the 
basic raw materials for making synthetic 
rubber. 

Major process units of the new plant 
will include a field butane section, a 50,- 
000 tons-per-year dehydrogenation section, 
an absorption and fractionation section 
and the butadiene recovery section. Fluor 
also engineered and is constructing all off- 
site facilities. 


Badger Manufacturing Co., Cam- 
bridge, Mass., will build a 1430-bpd hydro- 
fluoric acid alkylation unit at Enid, Okla., 
for the Champlin Oil and Refining Co., 
Fort Worth, Texas. The plant will cost 
approximately $1.9 million and will li- 


PETROLEUM REFINER—Il ol. 36, No. 7 




















SUPPLY 
STORE IS OUR 
DISTRIBUTOR 
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DIVISION OF DOVER CORPORATION 
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Bubbles in boiling liquid were “frozen” with stop motion by photographer Bernard Hoffman. 


Controlling Temperature 
in Fluid Engineering 


Heat is generally only one part of your problem. Pressure, 
abrasion or corrosion factors usually must be taken into 
account, too. So if your past experience offers no precedent, 
you can look to S. Morgan Smith’s specialized engineering 
leadership for assistance. 





A number of materials are available to meet extreme work- 
ing conditions. Here the broad SMS background combines 
with specialized valve engineering to help you. Perhaps 
R-S Butterfly Valves can be applied to control volume and 
fiow at high temperatures. Or, if heat and corrosion make 
extremely accurate timing and fast, drop-tight closure a 
tough problem, an SMS Rotovalve could be the answer. 
Whatever your special processing needs, you can get help 
in protecting your equipment investment. 

There is a full SMS line — standard R-S Butterfly Valves 
ready for fast assembly and shipment from stock, Roto- 
valves and Ball Valves. A call to our nearest representative 
will bring information. Or, write S. Morgan Smith, York, 
Pa., for data on standard valves or special applications. 


HYDRODYNAMICS 


So § OW EF fee 
AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovalves ° Ball Valves ° R-S Butterfly Valves ° Free-Discharge 
Valves * Liquid Heaters * Pumps «+ Hydraulic Turbines & Accessories 
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cense the Phillips Petroleum Co. process 

B. R. Chenault of Badger’s Houston of- 
fice will be the engineer in charge of the 
project. He estimates that the plant will 
be on stream by March, 1958. 


The British Petroleum Company’s 
Grangemouth refinery in Scotland will in- 
crease its capacity by nearly 20,000 bpd 
from 44,000 to 62,000 bpd at a cost of 
some $12 million. 

This increase will be brought about by 
replacing an existing crude oil distillation 
unit by a larger plant. Auxiliary refining 
units are also to be added, as well as extra 
tankage and other facilities. 

The refinery’s increased processing ca- 
pacity of 62,000 bpd will approximately 
equal the annual carrying capacity of the 
57 mile pipeline which brings crude oil to 
Grangemouth from the Finnart tanker 
terminal at Loch Long, on the west coast 
of Scotland. At Finnart a new jetty, capa- 
ble of taking the largest tankers, is to be 
built 

The expansion at Grangemouth is due 
to be completed in 1959 and that at Fin- 
nart towards the end of 1958. 


Societe Belge de L’azote et des 
Produits Chimiques du Marly 
(S.B.A.), Liege, Belgium has been 
awarded a contract for the construction of 
an acetylene plant for Houilleres du Bassin 
de Lorraine. The unit will be erected at 
Carling (Moselle) France, and will be part 
of a large chemical program. 


The Girdler Co., Louisville, Ky., has 
been authorized to proceed with the de- 
signing and engineering of a gas purifying 
plant for The Dow Chemical Co., and to 
procure major equipment for the project. 
The new plant is to be located at Bay City, 
Michigan and will be erected by The 
Austin Co. 

Girdler is a division of National Cylin- 
der Gas Co., Chicago. 


Anlin Co. of New Jersey and The 
California Oil Co. have announced 
plans for immediate construction of a sul- 
phur recovery plant at Perth Amboy 
N. J.). The new plant, to be owned and 
operated by Anlin Co., will be built ad- 
jacent to Caloil’s Perth Amboy refinery 
According to Anlin President Robert B. 
Baldwin, it is expected to be completed 
and in operation by the end of 1957. 

Commenting on this recovery operation, 
Caloil President B. W. Pickard emphasized 
that it is another step by the company in 
its effort to eliminate all possible smoke 
and fumes at its local refinery. 

“This was the major factor in our de- 
cision to participate in this project,” Pick- 
ard said. 

“We have spent more than a year in 
study of the problem, and in engineering 
work, which demonstrated that a material 
improvement could be made by removing 
sulphur from the refinery’s fuel gases. As 
a result, arrangements were made to have 
Anlin Co. build and operate this plant, to 
which we will supply some 7 million cubic 
feet of gas per day.” 

Caloil, under a working agreement with 
Anlin, will supply the plant with its basic 
feed stock in the form of refinery fuel 
gases, from which Anlin will extract the 
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sulphurous material, and convert it to ele- 
mental sulphur. The clean sulphur-free gas 
will then be returned to the Caloil piant 
for use as a refinery fuel. 

The two companies said that the recov- 
ery process to be employed at Perth 
Amboy is similar to that in use in many 
other parts of the country. 


Caltex Petroleum Mij (Neder- 
land) Nd. has placed on stream a new 
7000-bpd Platformer at its Pernis, Holland 
refinery. Capacity of the Pernis refinery is 
rated at 46,000 bpd. 


Toa Nenryo Kogyo Co., Ltd., Japa- 
nese affiliate of Stanvack, has completed 
the largest fluid catalytic cracking unit 
ever built in Japan. The unit has a capac- 
ity of 12,000 bpd and cost around $9 mil- 
lion. Throughput of the refinery averaged 
40,640 bpd in 1956. 


Who's Building...» 


Esso A. G. will expand its Hamburg re- 
finery capacity to 53,000 bpd during the 
1958 to 1960 period. Present capacity of 
the plant is 40,000 bpd. Esso will invest 
between $11.8 million and $14.3 million on 
the expansion. 


South Australian State Govern- 
ment has asked several oil companies to 
consider a definite proposal to build a re- 
finery on the Lefevre Peninsula. The state 
which has no refinery at the present time, 
is expected to exceed 20,000 bpd by 1959. 

The state authorities are prepared to 
offer various inducements for building the 
plant, including low-cost land and housing 
for employes. 


Score on New Research Labs: Three Finished, One Started 


Petrolite Corp. has completed its new 
Research Laboratory at Webster Groves, 
Mo., a suburb of St. Louis. The modern 
structure will house the research personnel 
of the Bareco, Petreco and Tretolite divi- 
sions of the company. Research fields will 
include the application and development 
of, oil-treating chemicals, corrosion in- 
hibitors and corrosion prevention, scale 
prevention, microcrystalline and synthetic 
waxes, and electric-field precipitation for 
petroleum purification and treating. 

Unique features of the air-conditioned 
laboratory are the specially designed hoods. 
The main purpose of the hoods, of course, 
is to carry off fumes from chemical re- 
actions carried on therein, The special 
feature of the hoods is that they are de- 
signed to relieve the load on the air- 
conditioning system which otherwise might 
be imposed by loss through the hood ex- 
haust fans. Air is taken directly from the 
outside and exhausted through individual 
two-speed blowers on the roof (when the 
sash is fully closed) without draining the 
cool (or warm) air from the room. This 
arrangement permits the hoods to be used 
in a conventional manner or as units iso- 
lated from the room air. 


Gulf Oil Corp. has opened three new 
laboratories designed to accelerate the ex- 
ploration of new frontiers of petroleum 
science. With a combined multi-million 
dollar value, the facilities measurably ex- 
pand the scope of the company’s 53-acre 
Research Center at near-by Harmarville, 
Pa 

The new buildings comprise the William 
Larimer Mellon Production Research Lab- 
oratory and Drilling Building, where new 
drilling and oil production methods are 
being investigated; the Richard Beatty 
Mellon Automotive Products Laboratory, 
one of the world’s most advanced centers 
for fuel and lubricant testing; and the 
Andrew William Mellon Nuclear Science 
Laboratory, in which uses of nuclear en- 
ergy in the petroleum industry will be 
studied. 

The Automotive Products Laboratory, 
electronically instrumented in such minute 
detail that “push button” research is pos- 
siole in many projects, covers 49,000 square 
feet. It is supplemented by a smaller blend- 
ing building and 166,175 gallon tank farm. 

Heart of the elaborate installation lies 
in 20 room-size engine test cells where the 
gasolines and motor oils of the future are 
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evaluated under severe test conditions with 
the aid of dynamometers which produce 
the effects of driving on various road 
grades. 

The Nuclear Science Laboratory, as- 
signed to explore the uses of nuclear en- 
ergy in all phases of petroleum work, has 
begun projects which range from recover- 
ing more oil by atomic methods, to possi- 
bilities of improving refining by nuclear 
techniques, to creating new products, to 
radioactive “tracer” studies. 

Principal Laboratory unit is a three mil- 
lion volt Van de Graaff particle acceler- 
ator. This is the most versatile radiation 
source of its type in private industry and 
the most powerful tool for producing beams 
of electrons, protons, neutrons and pene- 
trating X-rays for research. 


Sinclair Research Laboratories, 
Inc., has launched a long-range research 
program to find out if nuclear radiation 
can effect the processing of crude oil o1 
make beneficial changes in petroleum 
products. 

P. C. Spencer, president of the parent 
company, Sinclair Oil Corp., at the dedi- 
cation of the company’s new Radiation and 
Tracer Laboratory at Harvey, IIl., said 
there have been three basic tools used in 
processing crude oil—heat, pressure and 
catalysts. “Now,” he added, “we have a 
fourth tool, Nuclear Radiation. With these 
new facilities we will try to find out how 
and if this new tool can be used effectively 
and economically.” 

The second and equally important pur- 
pose of the new laboratory is to use radio- 
active tracers to determine more about the 
fundamental properties of petroleum prod- 
ucts and what happens to them in use. 

In planning its laboratory and research 
program, Sinclair was faced with the prob- 
lem of selecting a source of radiation 
energy. Spent fuel elements, which are 
highly radioactive were selected because 
the elements produce gama rays strong 
enough to penetrate the thick walls of 
pressure vessels typical of those used in 
refineries. 

The laboratory is designed so the fuel 
elements can be arranged around standard 
laboratory equipment, duplicating condi- 
tions in actual operations, and making un- 
necessary the construction of miniature 
refining equipment. 

The spent nuclear reactor fuel elements 
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PACHA wed SERS 


Put yourself in this picture... You're getting “down-to-earth” 
facts on how you can save money through more efficient sealing methods. 


How? A “John Crane” trained field engineer is making a complete survey 
of your pumps, valves and any other equipment where sealing is required 
—and is carefully analyzing your needs. He’s an expert. You could see 
that as soon as he went to work. 
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consist of a small amount of uranium 
(about six to seven ounces per element) 
encased in aluminum jackets. These fuel 
elements at one time served as fuel for the 
materials testing reactor at the AEC in- 
stallation. 


The Texas Co. will build one of the 
world’s largest and most fully-equipped 
nuclear radiation laboratories at its Bea- 
con, N. Y., Research Center. Construction 
will start immediately and is expected to 
be completed by April, 1958. 

The laboratory will be equipped with 
three different radiation sources. It will 
house a 6-million-volt linear accelerator, 
the first of its kind in the petroleum in- 
dustry; a 3-million-volt Van de Graaff 
generator; and a 35,000 curie cobalt 60 
source of gamma radiation. 

Texaco will increase its radioisotope in- 
vestigations that bear on day-to-day prob- 
lems in the use of lubricants and fuels. Re- 
searchers hope to enlarge their understand- 
ing of how greases and oils lubricate, how 
wear and corrosion occur, why certain jet 
fuels are better than others, and other re- 
lated problems. 

The radiation laboratory was engineered 
by the Vitro Engineering Division of the 

Vitro Corp. of America in cooperation with 

Texaco scientists. The facility will be con- 

structed by W. A. Berbusse, Inc., New 

York. 








Monsanto Chemical Co. has begun 
| an expansion program at its Texas City 
| acrylonitrile plant that will increase out- 

put to more than 100 million pounds. 

This information came on the heels of 
an announcement by Chemstrand Corp., 

a partially owned subsidiary of Monsanto, 

that a 50 percent increase in its Decatur, 

Ala., acrylic fiber plant is being rushed to 

completion. 
| Union Oil Co. of California has re- 
| cently completed a Unifiner and a Plat- 
| former at its Los Angeles refinery. The 
| Air Pollution Control District approved 
the construction of the new facilities which 
| were started in August 1955. Estimated 
| cost of the two units is around $9.5 million. 


| The Syrian Government plans to 
| build a 20,000-bpd refinery at a cost of 
| about $15 million. Negotiations with con- 
| tractors from half a dozen countries went 
| on for some time, but finally have been 
| completed with the Czech firm Technoex- 
| port getting the contract. The new plant 

which is to be located somewhere near 

Homs will be completed within 27 months. 





Now, be sure to turn the 
page and read Petroleum 
Refiner’s exclusive presenta- 
tion, ‘Construction Box- 
score.” You'll be interested 
in this month’s lead story, 
“Millions Being Spent to Up 
Octanes.” 











PETROLEUM REFINER—V ol. 36, No. 





expansion 


at Durban 


ac -ee-Vaaloliale Mm OClelesloliat-tilelsmelali | 
New Hydrofining Unit 

New Powerforming Unit 

New Direct-Fired Heater 


i Coan @LAi-3h1- ae of- Led ibal-t— 


Foster Wheeler Corporation, builder of the original Durban 
refinery for Standard-Vacuum Refining Company of South 
Africa, Pty. Ltd., will design and construct all major process 
units for this expansion project. The new units and revamping 
of existing facilities will improve both quality and yield of 
the refinery’s full range of fuel products and asphalts. 


Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER TW) WHEELER 


NEW YORK * LONDON « PARIS ¢ ST. CATHARINES, ONT. 


July, 1957—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 





“Construction Boxscore” data reveal . . . 





Millions Being Spent to Up Octanes 


The octane struggle is causing reforming and 
alkylation to bite deeper into the construction dollar. This 
feature shows you how much is going where. 


The fight for higher octane motor 
fuels is beginning to dominate the 
construction scene. The ever increas- 
ing horsepower of the modern auto- 
mobile engine is demanding more and 
more quality from our gasolines, and 
refiners are spending a great deal of 
money to keep up with the demand. 

Actually, the octane race is nothing 
new—it started back during the pe- 
riod following the close of World War 
II. At that time many of the high 
octane components used for military 
purposes found their way into civilian 
gasoline. With this signal, the auto- 
motive industry set about to bolster 
its own position by making greater 
horsepower engines. 

Today, engine compression ratio has 
climbed to 9:1 and the average oc- 
tane rating of 98 for premium-grade 
gasoline is satisfying the needs for all 
but about six percent of the cars in 
use. By 1961, however, it has been 
estimated that compression ratio will 
have risen to 11:1, and that average 
premium octane ratings will have to 
be up around 102. 

Most large companies have already 
developed super-premiums, some of 
which have been on the market for 
a little more than a year now. Deal- 
ing with these super-premiums hasn’t 
been a very pleasant experience for 
the industry though. Almost as soon as 
they emerged, different companies 
came up with different ideas as to 
how they should be marketed, 

Now, there are three distinct camps 
of thought; those who market the 
super-premium through the three- 


grade system; those who use the 
super-premium to replace the old pre- 
mium; and the one company with a 
blending device which offers five dif- 
ferent octanes from the same pump. 

Nevertheless, it’s almost certain 
that gasoline octanes will have to 
keep increasing for a few years any- 
way. Not only that, but as more and 
more new cars are bought, there will 
develop a need for greater quantities 
of the super-fuels. 


Upgrading Gasoline 

There are actually two ways in 
which refiners can upgrade their gaso- 
line. The first of these is by adding 
tetraethyl lead. The amount of TEL 
which can be added, however, is lim- 
ited by the federal government at less 
than 3 ml/gal. It is up to the refiners 
then to find processing methods to get 
additional 


bers. 


increases in octane num- 


In order to reach the 100 plus oc- 





The “Construction BOXSCORE” 
has been an exclusive presenta- 
tion of Petroleum Refiner for the 
past 10 years. It represents a 
continuing check on the world 
wide building program of the 
Refining-Processing Industry. If 
any reader knows of any proj- 
ects which are not listed, or sees 
any which need correcting, please 
send such information to Petro- 
leum Refiner, BOXSCORE Editor, 
P. O. Box 2608, Houston 1, 
Texas, U.S.A. 











tanes, PETROLEUM REFINER’s exclu- 
sive feature, ‘‘Construction BOX- 
SCORE” confirms that refiners are 
leaning more and more toward cata- 
lytic reforming. 

It has been predicted that by the 
end of 1957, reforming capacity in 
the United States will have increased 
by six and one-half times since 1953. 
As to the amount of construction that 
is presently being done, “Boxscore” 
shows that $150 million in reforming 
units have been or are scheduled for 
completion this year. This means that 
of the estimated $810 million which 
will be spent in the U. S. this year 
for new refining plants and facilities, 
reforming alone will account for over 
18 percent of the total. 

But that’s not all—already an- 
nounced for construction next year is 
another $120 million worth of reform- 
ing units. And there surely will be 
more announced before the period 
ends. 


Alkylation Too 


A glance through “Boxscore” also 
reveals that the alkylation process is 
rapidly gaining favor among refiners 
as a method of upgrading their gaso- 
line. Introduced into the industry as a 
means of producing aviation gasoline, 
this process is now being considered 
for motor fuel production 

At the close of 1957, $30 million 
will be spent toward the construction 
of alkylation units at refineries 
United States. That 
this process is getting serious consider- 
ation is confirmed by the $40 million 
of construction which has already 
been announced for next year, 


throughout the 


More Processes? 

What will be the next step? Many 
feel that isomerization of pentanes 
and heavier materials will get into the 
act. There have been a number of 
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TUBE-TURN' TAPER FACE” FLANGE 
ee:cuts cost of light-duty piping 


»:: protects low pressure pumps and valives 


Tube Turns announces a new lightweight welding neck flange for service 

up to 125 lbs. W.O.G. pressure, offering two important cost-cutting 

advantages: (1) It is priced lower than conventional flanges. (2) This 

lightweight welding neck flange has a tapered face which affords an 

effective seal with reduced bolt loading; hence, permits use of steel butt 

welding neck flanges without danger of cracking the flat faced cast iron 

flanges of valves and pumps used in low pressure piping systems. Here 

is another result of Tube Turns pioneering research, and an example of 

how you get more for your money when you specify TUBE-TURN Welding enn 
Fittings and Flanges and buy them from your nearby Tube Turns’ Distributor. Reg. U.S. Pat. Off. 


The Leading Manufacturer of Welding Fittings and Flanges 


: ’ KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York « Philadelphia « Pittsburgh « Chicago « Detroit + Atlanta « New Orleans + Houston + Midland 
Delles « Tulsa + Kansas City * Denver * Los Angeles + San Francisco © Seattle 
in Canada: Tube Turns of Canada, Ltd., Ridgetown, Ontorie * Toronto, Ontario * Edmonton, Alberte 





How you cut costs with 


TUBE:-TURN FLANGES 


with the 


Taper Face 
Flanges 


CUTS FLANGE COSTS. For many applications of light-duty piping 

.. up to 125 lb. W.O.G. pressure . . . the new TUBE-TURN Taper 
Face Flange gives rated performance at a lower price than con- 
ventional designs. Here's a good teammate for lightweight pipe 
and fittings in applications such as water, oil and gas distribution 
-..OM pumps and compressors...any installation where welded pip- 
ing must be flanged to low pressure valves, pumps or equipment. 
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ANY FINISH 


YOU SIMPLIFY ENGINEERING. There's a complete line . . . all types, 
sizes, capacities, materials. You can specify TUBE-TURN Flanges 
and know you'll get the exact answer to your problem. Also, Tube 
Turns offers you engineering help. 


TUBE TURNS, Dept. Y-6 
224 East Broadway, Louisville 1, Kentucky 


Please send free Bulletin on Taper Face Flanges. 
Company Name 

Company Address 

Your Name 

Position 


OS 


PROTECTS VALVES AND PUMPS. Lightweight and tapered face 
permit good seals with reduced bolt-loading on valve or pump 
flanges. Lighter, lower-priced valves can be used without danger 
of cracking their flat faced cast iron flanges. Also, lighter neck 
of flange speeds up welding to pipe. 


YOU STREAMLINE PURCHASING. Your nearby Tube Turns’ Distrib- 
utor provides complete-line service. This one source for all your 
needs in welding fittings and flanges enables you to put aii your 
requirements on ome order . . . to cut red tape, save valuable time. 


Available from your 
nearby 


TUBE TURNS’ 
distributor 
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Reg. U.S. Pat. Of. 
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isomerization processes available, but 


their use has been limited to the iso- 


merization of butanes for alkylation 


feed. Only recently have there been 


announcements of 


COMPANY 


isomerization 


for 


motor fuel blending. Atlas Processing 
was the first because its unique re- 
charge 


finery 


of 


natural 


gasoline 
made the process more desirable. But 
now even refiners using raw crude oil 
are making the swing. Gulf Oil, for 


improving processes. 
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REFINERIES, NATURAL GASOLINE AND PETROCHEMICAL PLANTS 
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Project 
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Status 


Probable 


Completion Licensor 


Engineering 


instance, just recently announced the 
proposed construction of a hydroiso- 
merization process. We expect others 


will soon make this move to octane 


Contractor 
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3,000,000 Ibs. /yr 


60 tons 

27,000,000 bbls 
yr. 

50 tons 
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yr. 
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Stauffer Chemical 


The Southland Co... . 


Sun Oil Company. 

Thompson Chem.... . 

Tidewater Oil 

Union Carbide 
Chemicals 

United Fuel Gas Co. 

United Refining. .... 


U.S. Rubber. . . 


| Louisville, Ky. 


North Dighton, 
| Mass. 


Black Point, Fla.| 
Marcus Hook, 


Pa. } 


Wilmington, Del. 
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Warren, Pa. 


| Naugatuck, 


Conn. 


| Carbon Tetrachlo- 


ride, Chloroform, 


Methylene Chloride, | } 
} 


Hydrogen Chloride 
Refinery 


| *Additions to Re- 


search Ctr. 
: oe 1 Chloride 


Refinery 
*Exp. Acrylonitrile 
Pit. 
*Hydrocarbon 
Extraction Pit. 
FCC Gas Recovery; 


| 130,000 bbls. 


2,500 bbls. 


Cat Poly; Treating | 


*Exp. Systhetic 
Rubber Pit. 


| Exp. Organic 


Chemicals Pit. 


$5,000,000 


$12,000,000 
$1,400,000 


15,000 bbls. 


$100,000,000 


$6,000,000 
2,000,000 
t 40% 


| + 15% 


| Complete Staff Parsons 
Planning ones 
Under Constr. Nason and 
Cullen 


August, 1957 | Staff 


| 


Scientific 
Design 


Planning | Scientific Design | . 


Complete | Braun, Kellogg 


| 2nd Qtr., 
| Dee., 
| 


1958 


1958 Pritchard | Pritchard 


| UOP 


Engineering 


Complete Procon 





MID-CONTINENT 


Advance Refining... . 
Amoco Chemical Corp, 


Anderson-Prichard.... 


Ashland Refining... 


| Oklahoma City 


..| Canton, Ohio 


Aurora Gasoline Co,. .| 


Ben Franklin Rein 


Century Refining... 
Champlin Oil & Ref. 


Cities Service 
Clark Oil & Ref... . . 


Coastal Chemical. ... 


Commercial Solvents 
& Columbus Gas 


| Chicago 


Commercial Solvents.. | 


Continental Oil 


Cooperative Refinery 
880 

Dow Chemical 

D-X Sunray 


Ethyl Corp 


| Moore, Okla. 


| Joliet, Ill. 


Goodrich Chemical. . . | 


Goodyear Synthetic 
Rubber 
Hawthorne Chemical 


0. 
Hercules Powder 


Kerr McGee..... 


Leonard Refineries 
Monsanto Chemical.. 


Centralia, Ill. 
Joliet, Ill. 


Cyril, Okla. 
| 
| 


*Inc. Crude Cap. 


| Phthalic Anhydride 


Isophthalic Acid, 
Terephthalic Acid, 
Diemthy! Tereph- 
thalate, Dimethyl 
Isophthalate Ben- 
zoic Acid 


| Cat. Crkr, Fraction- 


ation; Light-Ends 
Recovery; Revamp- 
ing 

Propane Deasphalt- 
ing Unit 

Cat Reformer 
Hydrogen Treater 


| Vacuum Tower 


Detroit, Mich. 

M uskegon, Mich.| 
Ardmore, Okla 

Garden City, 
Kans. 

Enid, Okla. 

Ponca City, Okla. 


Blue Island, Ill. 

Pascagoula, 
Miss. 

Ohio Valley 

Terre Haute, Ind. 

Ponca City 

Phillipsburg, 

ans. 
Bay City, Mich. 


Duncan, Okla. 
Tulsa 





Fluid Coker 
Vac. Cap. 

HF Alkylation 
Cat Reformer 


*HF Alky Unit 
Increase Ref. 
Refinery Expansion 


Cc. 
Alkylation Pit. 
Fertilizer Pit. 


Petrochemical Plt. 


Plant Expansion 
Cat Reformer 
Desulphurizer 
Natural Gaso. Pit. 

Unifiner 
Platformer 

ay Pit. 

Gas Purification 
Unifining 
Unifining 
HF Alkylation _ 
Butane-isomerization 


| Platformer, Rerun 


Avon Lake, Ohio 


| Akron, Ohio 


Naph-Sol Refining Co.) 


National Petro- 

emicals 
Northwestern Ref. Co. 
Ohio Oil 


Olin Mathieson 


a -Am Southern 


Pana a Refining Co.. 
Petroleum Specialties 
Prime Oil C: 

Procter & Gamble. 


The Pure Oil Co...... 


bd ‘First appearance in tabulation 
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Louisiana, Mo. 


Louisiana, Mo. 


Tower & LPG Re- 
covery Unit 


Antiknock Com- 


unds 
Add. PolyvinylResins, | 
Plastic Compounds | 
Copolymer Exp. 


Methacyrlate Pit. 


| Formaldehyde Pit. 


| Pentaerythritol Pit. 
| Methanol Pit. 


Wynnewood, 
Okla. 

Alma, Mich. 

El Dorado, Ark. | 


Monsanto, Ill. 
Muskegon, Mich. 
Tuscola, Ill. 


St. Paul Park, 
Minn. 
Robinson, Ill. 


Olin, Ind. 
Mapleton, Ill. 


El Dorado, Ark. 
Pana, Ill. 

Flat Rock, Mich.| 
Calumet City, Ill. 
= City, | 


Gam Til. 


Platformer 
Dist. Unifiner 


| Hydrofiner 


Nitric Acid Concen- 


trator 

Phenol Pit. Exp. 
Cat. Reformer 
4 Polyethylene 


Cat. Reformer 


*Splitter & De- 
butanizer 

Cellophane Pit. 

Antifreeze Pit. 


Ultraformer 


| Modernization 
Visbreaker 
Refinery 
Hydrogen Pit. 


Cat. Reformer 
Feed Prep. Unit 


| 3,000 bbls. 


| 


(60,000,000 Ibs. / 
yr. 


5,000 bbls. 


| 3,000 bbls. 


| 1,430 bbls. 


300 tons 


6,000 bbls. 
15,000 bbls. 


$2,400,000 
| $1,200,000 
$800,000 
$150,000 
| $1,900,000 


500 bbls. 


10,000 bbls. 
9,000 bbls. 


1,600 bbis. 


| $40,000,000 


| $2,000,000 
$3,000,000 


$1,750,000 
\$1,500,000 


2,500 bbls. 
12, 000 bbls. 


| 27,000 tons/yr 


35,000,000 Ibs./ 


| 25 percent 


6,000 bbls. 
100,000,000 lbs./ 


yr. 
6,000 bbls. 


6,200 bbl. 


| +1,600 bbls. 


3,000 bbls. 


| 15,000 bbls. 


+ Added capacity 


. | Under Constr. 


$5,000,000 


Engineering Scientific Design | .... 


Under Constr. 3rd Qtr., 1957 Procon 
| Badger Mfg. 
. | Blaw-Knox 


Blaw-Knox 
Parsons 


“— Treco. 3 Treco eae 
| Litwin Staff 


| Badger Mfg. 
UOP 


Under Constr. Badger Mfg. 
| Blaw Knox 


Blaw-Knox 
| Parsons 


| Late, 1957 
Complete 


Engineering 
| Under Constr. 


Oct., 1957 > 
Esso 
UOP 
UOP 
Phillips 
UOP 


1957 
Under Constr. | Late, 1957 
Engineering 1957 


Engineering 


Badger Mfg. 
Complete 


March, 1958 


March, 1958 
March, 1958 
March, 1958 
Late, 1957 

| Dec., 1957 


E ngineering 
Under Constr. 


Planning 


| Under Constr. 


| August, 1957 
| Complete : 


| Kellogg | Kellogg 
Complete 
| Under Constr. 


Tuloma 
| Sweco 


| 1957 Tuloma 
Early, 1958 Sweco 

| Jan., 1958 
Late 1957 


Early 1958 


vOP 


Under Constr. 
Engineering 
Under Constr, 


Austin 
Treco 


Girdler 


| UOP Treco 


Under Constr. | UOP 


Planned 


| Complete Girdler 


| Complete | Carmichael 


Engineering 


| 1957 


| 1957 
Mid 1957 


Spring 1958 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. UOP | UOP, Nofsinger | Treco 


Under Constr. | Pritchard 


Complete 


Complete 
Planning 
Complete 


| Complete 
| Under Constr. 


Complete 
Planning 
Planned 


Complete 


. | Under Constr. 
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Specify Klinger Gaskets to avoid frequent and costly downtime caused by joint 
failures. In Refinéries and Chemical Plants the world over Klinger Gaskets are 
reducing downtime . . . stepping up production by keeping the toughest 


temperature/pressure joints TIGHTER—LONGER. 


Available in sheet or 


ready cut gask@ts from agents in all principal cities. Thicknesses from .008” 


to 1/4". Sheet Sizes to 60” x 160”. 


Hlingerit — Universally used sheet packing 
for super-heated and Saturated steam, hydraulic 
pressures, compress@d air, gases, chemicals, oils, 
spirits and ammonia Solvents. 


“ - “ 
Mnge -( ili 0) resistant sheet packing 


intended for use in oil fefining and distributing 


as well as for use with methyl-chloride and 
sulphur dioxide. 


adi ° 
Linger Ateidit —Acid resisting sheet 
packing, produced especially to resist hot nitric, 


hydrochloric and sulphuric acids, as well as most 
other organic and inorganic acids. 


Mngt O00 — Wire reinforced sheet 


packing for extremely high pressures and tem- 
peratures. Specially suitable for cylinder head and 
exhaust joints in internal combustion engines, 
gas turbines, etc. 


0 
fics ‘ 


RICHARD KLINGER INC. 550, FOURTH AVENUE, BROOKLYN 15, NEW YORK 


SOUTH 8-6747 
Manufacturing Licensees for Canada 
JOSEPH ROBB & COMPANY LIMITED, 5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone: WILBANK 3/8] 
Branches at: SYDNEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY 


RICHARD KLINGER LIMITED, KLINGERIT WORKS SIDCUP, KENT, ENGLAND 


GA27/57/j 


July, 1957—PETROLEU M REFINER For mere data on advertised products, use Readers’ Service Cards, last page. 237 
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COMPANY } 


Plant Site 


Project 


Daily Estimated 


Capacity 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Reichhold Chemicals. Tuscaloosa 

Detroit 
Rock Island Refining 
Shell Oil 


| 


Sinclair Refining... . 


West River, Ill. 
Idorado, Kan. 


Skelly Oil Co.........| 


| | Medicine Lodge, | 
Kans. 
East St. Louis 


Augusta, Kans. 
Trenton, Mich. 

| Sugar Creek, Mo, 
Whiting, Ind. 


Socony Mobil 


Standard-Indiana 


Standard (Ohio)..... 


Indianapolis 
| Wood River, Ill. 


East Chicago 


Toledo, Ohio 
| Elmore, Okla. 


Formaldehyde Pit. 


| Formaldehyde Pit. 


Inc. Unifining Cap. 

Inc. Platforming 

*"ffluent Treat. 
Facilities 


Hydrofinishing 


| MEK Deoiling 


Gaso. Fractionation 
| Cat. Reformer 


HF Alkylation 


Exp. Natura! Gaso. 
Pit. 


| Sovaformer 


Pretreater 

Cat. Reformer 
Alkylation Unit 
Alkylation 


| Ultraformer I 


[Neodesh, Kans. | 
Wood River, Ill. | 


Ultraformer II 
Ultraformer 
*Crude Unit 


| Refinery Exp. 


Cleveland, Ohio | 


Sunray Mid-Continent; Near Carney, 
O; 


i | 
The Texas Co. 
U. 6. Ses ciseees 


Vickers Petroleum 


Westland Oil Co. 


ream Il. 
Tuscola, Ill. 


my Potwin, Kans. 


| Williston, N.D. 
Wheat Oil Refining] Sheboygan, Wis. 
0. 


} 


Exp. Gasoline Pit. 
Alkylation 
Gaso. Products Field 
t. 
Convert Hydroformer 
to Platformer 
Ammonia Pit. 


Isomer of Sebacic 


| Acid 
| *Polyethylene Pit. 


exp. 
Ultraformer 


Udex Unit 


Inc. Platformer 
Therm Cracker 
Vacuum Unit 


| 3,500 bbls. 
| 15,000,000 gals. / 


| yt. 
530 bbls. 


~ninseste 
3,000.00 Ib. 


4, ‘400 bbls. 
2,800 bbls. 


12,000 bbls. 

16,000 bbls. ° 
$2,800,000 
$3,500,000 


67,500 bbls. 
+60, 000 bbls. 
+2k Mmef 

3,000 bbl. 

17 Mmef 


10,000 bbls. 
180 tons 


10,000,000 Ib./ 
| we 
| 300,000 Ibs. 


| $1,000,000 
$2/000,000 


$260,000 
1,000 bbls. $300,000 


2,500 bbls. 





SOUTHWEST | 
Aluminum Co. of 


America Texas 


| Port Lavaca, 


exas 
American Cyanamid 
American Oil.........| Texas City 


Atlantic Refining 


| Crane, Texas 
| Atreco, Texas 
| Lake Charles 
| 


Calcasieu Chemical 


Calumet Refining 
Carbide & Carbon 


Houston 


Bishop, Texas 
Pampa, Texas 


Chemoil Corp. 
Cities Service, et al. . 
Cities Service 

La. 


Dora Roberts 
Ranch, Texas 
Sterlington, La. 


Commercial Solvents. 


Continental Oil 
exas 


Copolymer Rubber & 
Chemical 
Corpus Christi Refg. 


Cosden Pet. 
Delhi-Taylor Oil 
Diamond Alkali Houston 
Deer Park 
Dorchester, Corp. 
Texas 
Dow Chemical 


Freeport, Texas 
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Point Comfort, 


Avondale, La. 


Princeton, La. 
Seadrift, Texas 


New Orleans 
| Midland, Texas 
| Lake Charles, 


Wichita Falls, 


Baton Rouge 


Corpus Christi 


Big Spring, Texas 
Corpus Christi 


White Deer, 


Plaquemine, La. 


| Gas Processing Pit. 


| Pt. Arthur, Texas 


| *Gasoline Plt. 


Acrylonitrile Pit. 
Ultraformer & Desul- 
furization Unit 
Unifiner-Catformer 


Alkylation Unit 


Gasoline Pit. 


| Catformer 
| Ethylene Oxide; 
| Ethylene Glycol 


| 


* First appearance in tabulation 


| Crude Oil Distil. 


Ethylene Oxide Exp. 

Inc. Ethylene Glycol 
ap. 

Polyolefin Refin. 


| Pit. Expan. 
| Acrylate Ester Pit. 


Refinery 
Nat. Gaso. Plt. 
Inc. Reforming Cap. 


Ethylene Pit. 
Natural Gaso. Pit. 


Methanol, Ammonia 
Nitrate 

*Cat. Reformer 

7 — Calcining 


Ph Exp. Butadiene 


Rexformer 

Modernization & 
Expansion 

Styrene Pit. 

Unifining cane 
Jdex Unit 

Perchlorethylene Exp. 

Acetylene Pit. 

Viny! Chloride Pit. 

Cat. Reformer 


Ethylene and 
Propylene Gly- 
cols and Oxides, 
Chlorinated Solvents 
Acetylene, Methyl- 
acetylene, Ethanola- 
mines, Synthetic 
Glycerine, Butadi- 
ene, Chlorine, Ethyl- 
ene Oxide, Methy! 
Chloride, Glycerine, 
Glycol, Perchloro 
EthyleneandStyrene 
*Glycerine Pit. 


100 MMSCFD | $1,500,000 


$25,000,000 
21,000 bbls. 
15,000 bbls. Part of 
$11,500,000 
Program 
2,100 bbls. 


| 20.5 Mmef 


15,000 bbls. $4,500,000 


8 000, 000 gals. 


2 ‘000 bbls. 

To 200,000,000 | 
Ibs./yr. 

To 65,000,000 
bs./yr. 

40,000,000 lbs. / 
yr. 

25 Percent 

15,000,000 Ibs. / 


yr. 
20,000 bbls. 
50 Mmef 


$20,000,000 
2,000,000 Ibs. 
rr. 


$8,000,000 


3,500 bbls. 
10,000 bbls 


$1,500,000 
$6,250,000 


35,000 short tons 


yr 
15,000 bbls. 
——, 


8 “000 bbls. 
14,000 bbls. 
5,000 bbls. 
50 percent 


$3,000,000 
$1,200,000 


$10,000,000 


1,000 bbls. $400,000 


Part of 
$50,000,000 


$45,000,000 


+ Added skanelts 


Planning 
Planning 
Under Constr. 


Engineering 
Under Constr 


Under Constr. 


Engineering 
Engineering 


Under Constr. 


Engineering 


Under Constr. 


Planning 
Planning 


Under Constr. 


Engineering 


Under Constr. 
Under Constr. 


Fingineering 
Under Constr 
Engineering 


Under Constr. 
Under Constr. 


Planning 
Complete 


Under Constr. 


Under Constr. 


Complete 


Under Constr. 


Engineering 


Under Constr. 


Under Constr. 
Under Constr. 


Planning 


Under Constr. 


Under Constr 


Under Constr. 


Engineering 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 


Planning 
Planning 


Complete 


Under Constr. 
Under Constr. 


Planning 


| Complete 


Planning 


Under Constr. 


Under Constr. 


Engineering 


Under Constr. 


Complete 
Complete 


Under Constr. 


Complete 
Complete 


Under Constr. 


Engineering 
Engineering 


Under Constr. 


Under Constr. 


Under Constr. 


Under Constr 


1957 

1957 

Aug., 1957 
Aug., 1957 
Late 1957 
1957 
Spring, 1958 
Early, 1958 
Aug., 1958 
Early, 1958 


Jan., 1958 


«» 1957 
Mid. 1957 
Mid 1957 
1958 
Early 1958 
Early 1959 
Mid. 1958 


May, 1958 


4th Qtr., 
4th Qtr., 


3rd Qtr., 


1957 
Jan., 1958 


Sept., 1957 


1957 


Fall 1957 


1958 
Early 1958 


Mid 1957 
Spring, 1958 
Fall 1957 
July, 1957 
Early, 1958 


Aug., 1957 


1957 
Late 1957 


1957 


Spring, 1958 
Fall, 1957 


Sept., 1957 


Early, 1958 
1957 


1957 
1957 


1957 


Staff 


Staff 


Phillips 


Std (Ind.) 
Std. (Ind.) 
Std. (Ind.) 


Atlantic 


Shell 


Phillips 


Atlantic 


Staff 


UOP 
UOP 
Treco 


Fluor 
McKee 


| Staff 


Staff 


Fluor 

Fluor 
Pritchard 
Fluor 

Foster Wheeler 
Parsons 
McKee 

Foster Wheeler 


Kellogg 


UOP 


Foster Wheeler, 
Cal 


UOP 


Pregle, Dukler 
rump 


Parsons 
Blaw-Knox 
Fluor 


Delta 
Blaw-Knox 


Kellogg, Staff 


Ford, Bacon, 
Davis: Staff 

Treco 

Fluor 


Treco 
Badger Mfg. 


Treco 


Treco 


Scientific Design 
Grebe & 
Doremus 


Staff 
Staff 


Staff 
Staff 


Treco 


Fluor 
McKee 


a 


Staff 


Fluor 

Fluor 
Pritchard 
Fluor 

Foster Wheeler 
Parsons 


McKee 
Foste tr Wheeler 


Kellogg 


McKee Co. 
Tuloma 


Staff 


Foster Wheeler, 
C&l 


Parsons 

Procon 

Staff 

Pet. Pipe Cont. 


Tuloma 


Parsons 


Blaw-Knox 


Fluor 
Delta 
Blaw-Knox 
Lummus 


Staff 


Ford, Bacon, 
Davis 

Treco 

Fluor 


Treco 
Badger Mfg 


Treco 
Treco 


Brown & Root 
Staff 
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One of the giant storage tanks at a large Gulf Coast Refinery. Many of the ladder 
treads are made of USS Multigrip Floor Plate. 





A labyrinth of walkways—surfaced with Multi- 


Giant Refinery 


“Mcafatraads” walkways Salas Wall guns of tates tele 
with USS Multigri p yn Si OA jek a 


any kind of weather. And the plates won't chip, 
crack or splinter. 

Refineries along the Texas Gulf Coast are vast. Enormous crack- 
ing towers, refineries, catalysts and storage tanks process, store 
and ship huge quantities of petroleum products daily. Connect- 
ing most of the facilities are elevated walkways. The walking 
surfaces of a great majority of these runways consist of USS 
Multigrip Floor Plate. 


Safe Footing—Because they are used almost constantly no matter 
what the weather, it’s extremely important that these walkways 
offer sure footing. Multigrip Floor Plate makes that possible be- 
cause of its clean-edged, flat-topped risers. Every square foot has 
dozens of evenly spaced risers that give positive traction from 
any angle! Put Multigrip to hard use for years . . . and you'll still 
find no signs of chipping, cracking or splintering. It’s a real 
blessing for maintenance budgets. 


Fits Your Plans—Multigrip Floor Plate can be easily formed. Cut- 
ting or welding this floor plate is no problem, and it comes in large 
plates that help eliminate installation waste. For longest wear, 
for low maintenance, for the safety of your personnel . . . specify 
USS Multigrip Floor Plate. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA ree 

UNITED STATES STEEL SUPPLY DIVISION, CHICAGO } 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





FLOOR PLATE 
Sold by leading ditubuiou from coasl lo coast 





> tA tres oe ee oe ex 


COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily Estimated 
Capacity ost 


Status 


Probable 


Completion Licensor 


Engineering 


Contractor 





Du Pont... 


Eastern States Petro- 
leum Co. 
El Paso Natural Gas 


uc 
Esso Standard... .. 


Ethyl Corp... ..... ; 


Evangeline Refining. 
Firestone. 


General Tire 

Goodyear Synthetic 
Rubber 

Grace Chemical. . . 


Gulf Oil..... 


Orange 


Near New 
Orleans 
Beaumont, 
Texas 
Victoria, Texas 
Houston 


El Paso, Texas 


Exp. Polyethylene 


ac. 
| Petrochemical Plt. 


Chlorinated Poly- 
ethylene Plt 
*Crude Hydrogen 
*Unifiner 


Refinery 


| Alkylation Blending | 


Baton Rouge 


| Ethylene, Butadiene 


Expan.; Wax, Lu 
Oil, Avgas 
Powerformer 


| Alkylation 


Baton Rouge 


Jennings, La. 
Orange, Texas 


Lake Charles, La. | 


Odessa, Texas 
Houston 


Baton Rouge, La.| 


Pt. Arthur, Texas 


*LPG Storage 

Vinyl-Chloride 
Monomer Pet. 

*Catformer 


Butadiene Pit. 


Expand Synth. 
ubber Pit. 

Copolymer Pit. | 

Copolymer Expansian 


Polyethylene 


Polymerization Inc. 
Greasemaking; Pack- 


aging 
Sludge Decomposer 


| Sulfur Recovery Inc. 


| Borger, Texas 


Baytown, Texas | 


Platformer 
Furnace Black 


Inc. Butadiene Cap. 
FCC 


Benzene Pit. 
es Recovery 
t 


Pit. 
*Hydrodesulfuriza- 
tion Unit I 
*Hydrodesulfuriza- 
tion Unit II 


| *Alkylation Exp. 
| *Butyl Exp. 


| Kleberg County, 
exas 


T 
Port Neches, 
T 


Jefferson Chemical... 
La Gloria Oil & Gas 


McBride Refining Co. 


Merichem 


Neches Butane 
Products 

North American 
Petroleum 


Odessa Butadiene. . . 


Odesse Styrene 


Ohio Oil Company. 
Panhandle Oil Corp.. 


Petroleum Chemicals.. 


Petro-Tex Chemical... 
Phillips Chemical 


Phillips Petroleum... . 


Premier Oil Ref. Co... 


exas 


Falfurrias, Texas 
Beaumont, Texas} 


*Gas Process & 
Cycling Pit. 


| Inc. Ethylene Cap. 


Inc. Ethylene 
Glycol Cap. 
Inc. of Ethylene 
Oxide Cap. 


*Exp. Gaso. Pit. 
Crude Distil. 


| Alkylation Unit 


Port Brownsville, 
exas | 
Houston | 


Luling, La. 


Texas City 

Port Neches, 
exas 

Corpus Christi 


East Texas 


Odessa, Texas 


| Adipie-Acid 


*Sulfur Recovery 
Unit 
Ref. Expan. 


Plant Expan. 


*Exp. Acrylonitrile 
Pit. 
Butadiene Pit. 


oxp. 
*Refinery 


| Chemical and 


Fertilizer Pit. 
Houdry Dehydro- 
genation 


| Esso CAA Purifica- 


Odessa, Texas 


Orange, Texas 


Wichita Falls, | 
Texas | 
Lake Charles | 


Houston 
Gulf Coast 


Sweeny, Texas 
Pasadena, Texas 


Phillips, Texas 


| tion 
Styrene Plt. 


| *Gasoline Pit. 


Platformer 


Anhydrous Ammonia} 
Ethylene Pit. 


Butyl Rubber Pit. 
Butadiene Expansion | 
Carbon Black 


| Ethylene 


Polyethylene 


| Exp. Copolymer Pit. 


ne. Butadiene 


Sweeny, Texas 


Sap. 
Nat. Gas Liquid 
Fractionation 
Inc. Alkylation 
Inc. Crude Capacity 
Inc. Cat. Reformer 


| Ine. Nat. Gas Liq. 


Longview, Texas 


Cat. Reformer; De- 
sulfurization 
Cat. Poly. Pit. 


Platformer, Unifiner 


Revamp Crude 

Topping Thermal 
Cracking Units 
Unifiner-Platformer 


| 19,000,000 


14,000 bbls. 


25,000 bbls. 
6,500 bbls. } 
1,000,000 bbls. | 


1,000 bbls. 
40,000 tons/yr. 


190,000 ton/yr. 


40,000 tons/yr. | $10,000,000 
216,000 tons/yr. | $10,000,000 


50,000,000 Ibs./ | $18,000,000 
yr. 

2,800 bbls. 

125 tons 


60 tons 

26,000 bbls. 

20-30,000,000 
Ibs./yr. 

16,000 tons/yr. 

51,200 bbls. 

1,950 bbls. Bes 

80,000,000 Ibs./ 


vr. 
43,200 bbls. 
43,200 bbls. 


2,300 bbls. 
13,000 tons/yr. | 


750 mmcf $75,000,000 


2,200 bbls. 
100,000 bb! 
8.000 bbls. 


| 70 light tons 
+12,500 bbls. 


| 100,000,000 Ibs. 


yr. 
300,000 tons/yr. 


$5,000,000 


$800,000 
$625,000 


35,000,000 Ibs./ 
vr. 

10 Mmef 

3000 


100,000 tons/yr. 


Ibs./yr. 
30,000 tons/yr. 
110,000 tons/yr. 
64,000,000 Ibs./ 


yr. 
794,500 Ibs. 
205,000 Ibs. 


$17,000,000 
$30,000,000 


138 tons 
104 tons 
15,000 bbls. 
2,000 bbls. 
10,000 bbls. 
2,000 bbls. 


20,000 bbls. 
16,000 bbls. 


| 4,500 bbls. 


1,500 bbls. 


$12,500,000 


Planning 


Considering 


Under Constr. 


Under Constr. 


Complete 


Under Constr. 


Planning 


| Under Constr. 


Designing 


Under Constr. 
Under Constr. 


Considering 
Complete 


Complete 


Under Constr. 


Complete 


Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 


Complete 


Under Constr. 


Planning 


Complete 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 


Complete 


Under Constr. 


Planning 


Under Constr. 
Under Constr. 
Engineering 


Planned 


Under Constr. 


Engineering 
Complete 


Under Constr. 


Under Constr. 


Planning 
Planning 
Complete 
Complete 


Engineering 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Engineering 


Under Constr. 


ning 


Complete 


Under Constr. 
Complete 

| Under Constr. 
Under Constr. 


Under Constr. 


Complete 


Under Constr. 


Under Constr 
Engineering 


Complete 


Complete 


Complete 


1957 
Feb., 1958 
Union Oil 


Early, 1958 UOP 


2nd Qtr., 1958 
3rd Qtr., 1959 
1957 


Late 1957 


| Sept., 1957 


Mid 1957 Phillips 


Summer, 1957 
Late 1957 


1957 Monsanto; 


Sonneborn 


March, 1958 
Dec., 1957 
Mid. 1958 
Nov., 1957 
Jan., 1958 
March, 1958 
Mid 1959 


Scientific 
Design 


Mid 1958 
Early 1958 
Mid 1958 


Mid, 1958 


Houdry 
Esso-Jasco 
Jan., 1958 vUOP 


1957 
August, 1957 


Fall 1957 
Jan., 1958 


Early 1959 
1957 


Fall 1957 
1957 
1957 


Fall, 1957 
March, 1958 


| du Pont 


Girdler 
Staff 


Fish 


Esso 
Esso 


Cat. Constr. 


Cat. Constr. 


General Tire 
Blaw Knox 


Fluor 


Gulf; Procon 
Summer Sollitt 


Leonard 


Parsons 


Foster Wheeler 
Badger Mfg. 
Kellogg 
Parsons 
Parsons 

Staff 

Staff 


S&W 


Foster Wheeler 
Staff, Braun 
Foster Wheeler 


Foster Wheeler 


| Tears 


Fluor 
Fluor 
Fish 


Olsen 
Tears 


Foster Wheeler 
Lummus 


Foster Wheeler 


Phillips; S&W 
Phillips 


Tellepsen; 
Phillips 
Tellepsen; 
Phillips 

S&W 


8 


Phillips 
Phillips 
Phillips 
Phillips 
Phillips 


du Pont 


Staff 
Staff 


Fish 


Bechtel 


Cat. Constr. 


Cat. Constr. 


Ferguson 
Tellepsen 


Fluor 


Procon 
Summer Sollitt 


Leonard 


Parsons 


Foster Wheeler 
Badger Mfg 
Kellogg 
Parsons 


Parsons 


Staff 
Staff 


Hudson 

Foster Wheeler 
Braun 

Foster Wheeler 


Foster Wheeler 


Beck 
Fluor 
Fluor 
Fish 


Olsen 
Tears 


Foster Wheeler 
Lummus 


Foster Wheeler 
Bechtel 


S&W 

Farnsworth & 
Chambers 

Tellepsen 

Phillips 

S&W 

Phillips 


Procon 


‘Construction BOXSCORE Continued on Page 242 
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This Complete Organization for Engineering and Construction 
of your plant is available on a “SHORT-TERM LEASE” 


OUR new-plant contract with McKee is a short-term 

lease on the specialized knowledge, diversified talents 

and half-century experience of one of the world’s large engi- 

bis neering organizations. The photos above show only a part of 
the large staff of engineers, technical specialists, purchasing 


i 
facilities and skilled construction personnel available to exe- 
C ee cute every detail of your project regardless of size or location. 


CONSTRUCTION pista ists Gemieeey-» techabis end Gkilinies 


. Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
ervices Offices: New York, N.Y. e@ Union, New Jersey ¢ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
- Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 














COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 
Capacity 





Estimated 


Status 


Probable 


Completion Licensor 


Engineering 


Contractor 





Rohm & Haas.......| 


Shamrock Oil & Gas..| 


Shell Chemical 


Sinclair Oil & Gas 
Sinclair Refining... . 


Spencer Chemical 

Standard-Texas 

Suntide Refining. ... 

Tennessee Products 
Pipe Line 


Texas City Refining | 
exas Eastman... . 


The Texas Co... 


Texas—U.8. Chemical 
Co. 

Tidewater Oil 

Union Oil & Gas et al.| 

U.8. Rubber. . 

Warren Petroleum 

Wiseco Gas Processing 


Wickett Refining 


Wyandotte Chemical 


Houston 


Sunray, Texas 


Norco, La. 


Houston 
Conroe, Texas 
Corpus Christi 


Houston 


Hulldale Field, 
Texas 
Orange, Texas 


E] Paso 


Corpus Christi 


| LaPorte, Texas 


TexasCity, Texas 
Longview, Texas 


Port Arthur 


Port Neches, 
Texas 

New Hope, 
Texas 

Eunice, La. 
Baton Rouge, La 
Barbers Hill 


Wise County, 
exas 


Wickett, Texas 


Geismar, La. 


Acetylene 

Methanol 

*Ammonia 

*Inc. Crude Cap.; 
Ine. Sulfurie Acid 
Alkylation 

*N-Butane Isomeri- 
zation 

*Isobutane Cracking 

*Sludge Regen. and 
Contact 

Sulfuric Acid Pit. 
Methyl Ethyl Ke- 
tone, Hydrogen 
Peroxide; 
Offsite Facil 

Exp. Isopropy! 
Alcohol Pack, 

*Cat. Gasoline 
Fractionator 
*Platformer 

Exp. Isopropyl 
Alcohol Facl 

*Gas Products Plt 
Revamp Crude Still 

Cat. Reformer 
*Gaso. Fractionation 
Hydrodesulphuriza- 
tion 

*Gaso. Fractionation 
Desulfurizer 
*Polyethylene Exp. 

FCC 

Ref. Exp. 

Unifiner 

Rexformer 

Udex Unit 


| *Fractionation Pit. 


Exp. 
Houdriformer 
Inc. Oxo Fac. 


| Inc. Polyethylene 


Cap. 
Power Plant 


Crude Unit 
Cat Cracker 
Inc. Alkylation 
*Cat. Reformer 
*Udex Unit 
*Butadiene Exp 


*Injection Pit 


Gasoline Pit. 
Petrochemicals 
*Light Hydrocarbon 
Fractionation Pit. 
*Gasoline Plt. 


*Catformer 

*Unifiner 

Ethylene-Oxide 
Glyco! 


108 tons 
110 tons 


| 20,000 bbls 
| 3,600 bbls. 


2,000 bbls, 


1,500 bbls 


75 tons 


20,000,000 Ibs./ 
yr. 

4 MMef 

10,000 bbls. 

6,500 bbls. 

5,400 bbls. 


24,000 bbls, 


27,000 bbls 


90,000,000 Ibs. 
yr 

7,000 bbls. 
$25,000 bbls. 


6000 bbls. 
15,000 bbls. 


| 4500 bbls. 
| 8,000 bbls 


86,000 bbls. 
60,000 bbls. 
2000 bbls. 
20,000 bbls. 
28,000 bbls. 
300,000 St/yr. 


15 MMef 

300 Mmef 
14,000 bis.” 
150 MMef 
1,000 bbls. 


1,000 bbls. 
60,000,000 Ibs./ 
yr. 


| $250,000 
000 


$5,600,000 


) 
$24,000,000 


$5,000,000 


$600,000 


700,000 
| $5,000,000 
| $3,300,000 


3,700,000 


$8,000,000 


Under Constr. 


Under Constr 


Under Constr. 


| Under Constr. 


Under Constr. 


Planning 


| Under Constr. 


| Complete 
Complete 


Under Constr. 


Engineering 


Under Constr. 


Engineering 


Under Constr. 
Under Constr. 


Under Constr. 
| Under Constr. 
| Under Constr. 

Under Constr. 

Under Constr. 

Under Constr. 


Under Constr. 


Complete 
| Complete 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 


Engineering 
Engineering 
Complete 


Under Constr. 


Under Constr. 
Under Constr. 


Complete 


Under Constr. 


| Under Constr. 
Under Constr. 


Approved 


| Dee., 1957 


| 4th Qtr. 1957 
1957 


Fall 1957 
Fall 1957 
Fall 1957 
Fall 1957 
Fall 1957 Phillips 
Fall 1957 

Early 1958 


Phillips 
Monsanto 


Early 1958 


1958 


Spring. 1958 
Spring 1958 
Fall, 1957 


Early 1958 


Summer, 1958 


Esso 
Esso 
UOP 
UOP 
UOP 


1957 


Oct., 1957 
1957 


Houdry 


4th Qtr., 1957 


3rd Qtr., 1958 
3rd Qtr., 1958 
3rd Qtr., 1958 
ith Qtr., 1958 
ith Qtr., 1958 


1957 


Sept., 1957 
Nov., 1957 


1957 


Late 1957 Shell 


Chemico 
Foster Wheeler 
Foster Wheeler 
Staff 

Staff 


Staff 


Staff 


Leonard Constr. 


Braun, Fluor, 


Pritchard 


Foster Wheeler 


Tuloma 
Tellepsen 
Fluor 


Parsons 


Staff 


Fluor 
Staff, Fluor 
UOP, Treco 
UOP, Treco 
UOP, Treco 
Olsen 


Catalytic 


Moreland 
Fluor 


UOP & Others 
Foster Wheeler 


Olsen 
Fluor 
Kidde Engrs. 


Pritchard 


Olsen 


Lummus 


Chemico 
Foster Wheeler 
Foster Wheeler 
Staff 

Staff 


Leonard Constr. 


Leonard Constr 
Leonard Constr 


Braun, Fluor, 


Pritchard 


Foster Wheeler 


Tuloma 


Tellepsen 


| Fluor 


Fluor 
Parsons 


Fluor 


Quaker 


Fluor 


| Fluor 


Treco 
Treco 
Treco 
Olsen 


Catalytic 


Kellogg 
Staff 


Staff & Others 
Foster Wheel r 


Olsen 
Fluor 
Pritchard 


Olser 


Lummus 





ROCKY MOUNTAIN 


American Gilsonite 


Apache Powder Co 


Bay Petroleum 

Continental Oil Co. 

E! Paso Natural Gas 
Products Co. 


Empire Petroleum 

First National Petro- 
leum Corp. 

Frontier Refining 


Malco Refineries 
Phillips Petroleum 


Salt Lake Refg 
Sioux Oil 


Socony Mobil 


Standard-Indiana 


Tennessee Gas 
Utah Oil Refining 
Western States 


Gilsonite, Colo. 


Curtiss, Ariz 


Denver 
Denver 
Gallup, N.M. 


Denver 
Jensen, Utah 


Cheyenne, Wyo, 
Roswell, N.M. 

Great Falls, 
Mont. 

Woods Cross, 
Utah 

Salt Lake City 


Newcastle, Wyo 


Casper, Wyo. 


Casper, Wyo. 


Lea County, 
Salt Lake City 
North Salt Lake 
City 


Cat. Reformer 
Delayed Coker 
Hydrogen Unit 
Metallurgical Coke 
Ammonia Synthesis 
Pit. 
Platformer 
Cat. Reformer 
Refinery; Alkyla- 
tion, Cat Reform- 
ing, Cat. Cracking, 
Vacuum, Crude Unit 
Hydrosulfurization 


Ref. Expan 


*Revamp Vac. Unit 
HF Alkylation 
Cat. Cracking 


*Cat Reformer 


Inc. Cap. 

Reformer 

*Gas Processing Pit. 

*Add Crude Cap 

Cat. Reforming 

Cat. Hydrodesulfur- 
ization 

Lube Oil Pit. 
Vacuum Pipe Still 
Propane Deasphtg. 
Furfural Extraction 
MEK Dewaxing, 
Deoiling 

*Waste Water Dis- 
posal & Cooling 
Tower 

*Gas Process Pit. 

*CO Boiler for FCU 

Houdriformer 


* First appearance in tabulation 
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4,000 bbis. 


300 tons 


1,000 bbls. 


To 3,000 bbls. 


900 bbis. 
3,000 bbls. 


3.700 bbls. 


3,000 bbls. 
6,000 bbls. 
4 MMef 

6,000 bbls. 
3,250 bbls 
3,400 bbls. 


5,000 bbis. 
4,800 bbls. 
1,000 bbls. 
1,500 bbls. 
2,000 bbls. 


10 MMef 
1,000 bbls. 


| }$13,000,000 
1] 
$1,000,000 


| $1,000,000 
$10,000,000 


) 
$200,000 


$970,000 


Complete 
Complete 
Complete 
Complete 
Engineering 


Planned 


Under Constr. 
Under Constr. 


Designing 


Under Constr. 


Under Constr. 


( omplete 
Complete 


Engineering 


Under Constr. 


Planning 
T 


Under Constr. 


Complete 


Engineering 
Planning 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 








UOP 

Girdler 

Kaiser 

Petrocard 
Late 1957 


Early 1958 
Aug., 1957 
Fall 1957 


British 
Petroleum 


Spring, 1957 
Aug., 


1957 


Late 1957 


Spring, 1958 


Nov., 1957 
Sept., 1957 
Aug., 1957 
Nov., 1957 
Nov., 1957 


Texaco 


Texaco 


Early 1958 
Spring, 1958 


Construction 


Ferguson 
Foster Wheeler 


| Ferguson 


Girdler 


Staff, Treco 
Sweco 


Litwin 

Staff, Procon 
Treco 

UOP 


Procon 


Litwin 
Litwin 
Pritchard 
Pritchard 


Foster Wheeler 


Treco 


Stearns-Roger 


Ferguson 
Foster Wheeler 
erguson 
Kaiser Eng 


Staff 


Treco 
Sweco 


Procon 


Treco 
Grebe & Doermus 
Procon 


Procor 
Fluor 
Staff 
Staff 


Pritchard 


Pritchard 


Foster Wheeler 


Stearns-Roger 
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Here’s your chance to 
make a hit with your 





friends and neighbors! 


Because you are an oilman, all eyes will be 
on you during Oil Progress Week — October 
13 to 19. It’s the week when oilmen every- 
where report to the nation on the progress 
made in their industry. 

Oil Progress Week also gives you a great 
opportunity to create good public relations 
in your community for yourself and your 
industry—and the Oil Information Commit- 
tee has much to offer to help you. 





Here are some suggestions 
Attractive, professionally-prepared materials 
are available for you to use in your com- 
munity—films and speeches for radio and 
TV, window posters, exhibits and demon- 
strations, plus a complete ad mat proof book 
with ads that any oilman can use. This well- 
rounded community relations program con- 
tains everything you'll need to help you win 
prestige and friends. 

One of the best ways to get started is to 
contact your local Oil Information Com- 
mittee Chairman. He will help you plan a 


yrogram that will work for you in your . . 
Pr°S : i American Petroleum Institute, Dept. G 


50 W. 50th Street, New York 20, N.Y. 


community. 


I want to take part in promoting Oil Progress Week in my town. 
Please send me your free booklet explaining Oil Progress Week 


activities and listing the materials available to me. 


NATION 


NAME 


So, team up to make Oil Progress Week ADDRESS 
—your week—a big success. Clip 


out and mail this coupon today! 


July, 1957—PETROLEU M REFINER For more data on advertised products, use Readers’ Service Cards, last page 





COMPANY 


Plant Site 


| 


CONSTRUCTION BOXSCORE—Continued 


Project 


| 
Daily } 
Capacity 


Estimated 
ost 


Status 


Probable 


Completion | Licensor 


| 


Engineering 


Contractor 





WEST COAST 
Bankline Oil 


Borden....... 

Cal-Mex Oil & Re- 
fining 

Dens Oil Co. 


Du Pont..... 


Ethyl Corp. 

Fletcher Oil 

General Petroleum. 
Golden Bear Oil Co.. 
Phillips Pacific 
Reichhold Chemicals. . 


Richfield Oil 
Shell Chemical 


Shell Oil... 


Standard Oil (Calif.) 


Straits Refining. 
The Texas Co.. 


Tidewater 


Sy - Oil 
8. Oil & Refining. . 


Wilshire Oil........ 


| Bakersfield, 


Calif. 
Kent, Wash. 


San Diego 
Los Angeles 
Antioch, Calif. 


San Francisco 


Wilmington, 
California 
Ferndale, Wash. 
Torrance, Calif. 
Oildale, Calif. 


Kennewick, 
jash. 
South San 
Francisco 
Tacoma, Wash. 


Everett, Wash. 
Torrance, Calif. 
Dominquez 
Calif. 
Dominquez, 


Anacortes, Wash. 


Wilmington 


Everett, Wash. 
Bakersfield 


Richmond 


Puget Sound 


Anacortes, Wash. 


Los Angeles 


Associated, Calif. 


Oleum, Calif. 
Tacoma, Was! 


Norwalk, Calif. 


Desulfurizer 


| Formaldehyde 


Refinery 


Unifiner 


| Topping Pit. 


Fluorinated Hydro- 
carbons, Tetraethyl 
Lead 


Anti-knock Com- 


pound Mfg. Plt 
Add Crude Units 
*Unifiner Platformer 
Cat. Reformer 
*Cat Reformer 
Revamp Furfural 
Treating Unit 
Ammonia Pit. 


Plasticizers 


Formaldehyde Pit. 
Refinery 


Mod. Copolymer Pit. 


Exp. Isopropyl 
Alcohol Fael. 
Platformer 
Alkylation Unit 
Boiler for Cat. 
Cracker 


Refinery 


*Cat Reformer 
*Cat Reformer 
*Paraxylene Pit. 

*Revamp 2 Crude 
Units 


| Refinery 


Refinery 


| *Udex U 


Fluid Coker 

Hydrodesulfurizer 

yas Pit. 

Exp. Fluid Cat. 
“racking 

Platinum Cat. Re- 


former E 
Steam Generating 


| Crude Topping Pit. 


Refinery 
Houdriformer 


Unifiner-Platformer 


| 60,000 bbls. 


3,800 bbls. $100,000 


— 


Ibs 
20, 000 bbls. 


12,000 bbls. 


$125,000 


9,000 bbls 
12,000 bbls. 
. $100,000 


200 tons 


35,000,000 lbs./ 
yr. 
50,000 bbls 


16,000 bbls 


200,000 lbs. $1,000,000 


$75,000,000 
$3,000,000 


8,000 bbls. 
40,000 bbls. 
9,000 bbls. 
42,000 bbls. 
24,000 bbls. 


| $26,430,000 


| 2,500 bbls. 


10,000 bbls. 





OUTSIDE U.S.A. 
Alaska & Hawaii 
Alaska-Yukon Refiners| 
Standard Oil (Calif.).. 
Canada 
Anglo-Canadian 
British American Oil. . 


British American Oil 
(Continued) 





British Petroleum. . . .| 
Canadian Hydrocar- 


ns, Ltd. 

Canadian Industries, 

Canadian Oil Co’s., 
td. 

Canadian Petrofina. 


Cities Service 
Dow of Canada 


Excelsior Refineries. . . | 


Goodrich, Canada. . . 
Imperial Oil 


Haines 
Honolulu 


Sarnia, Ont. 
Clarkson, Ont. 


Montreal 


Edmonton 
Nevis, Alba. 


Port Moody 


Near Montreal 
Winnipeg, Man. 


| Millhaven, Ont. 
| Corunna 


| Montreal 


Toronto 
Sarnia 


Maitland, Ont. 
The Pas, 
Manitoba 


| Niagara Falls 


Halifax 
Sarnia 


Montreal 


| Toco, B.C. 


| Winnipeg 


Jefferson Lake Sulphur} 
McColl-Frontenac. . . . 
Midland Pet. & 


Pacific Pet. 
Pacific Petroleum 


Calgary 
Taylor Flats, 
B.C 


| Edmonton, Alta. 
| Montreal ast 


Stettler, Alta. 





*Refinery 
Refinery 


Ref. Exp. 

Cat. Reforming 
Desulfurization 
Crude Exp. 
Offsite Facilities 
Desulfurization 
CO Boiler 


Cat. Reformer 


Cat. Desulfurization | 


Sulfur Recovery 
*Refinery 
Refinery 
Fertilizer Pit. 


*Anhydrous 
Ammonia 

Platformer; 

Udex 

Increase Cap. 

New Refinery 

Exp. Ethylene Pit. 


| Orlon Pit. 





*Refinery 


Polyvinyl Geon 
Powerformer 
Detergent Alkylate 
Petrochemical Pit. 
Cat. Reformer 
Powerformer 
Prefractionator, 


Powerformer 
Refinery Exp. 
Sulfur 


Platformer 
Hydrotreater 


Crude Refinery 


ecovery Pit . 





Under Constr. 


Complete 


Engineering 


Under Constr. 


Planned 


Under Constr. 


Complete 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Complete 


Under Constr. 


Complete 


Engineering 


Under Constr. 


Engineering 


Under Constr. 


Planning 

Engineering 
Engineering 
Engineering 


Under Constr. 


ODM Approv 


Under Constr. 


Engineering 


Complete 


| Under Constr. 


Under Constr. 
. | Under Constr. 
| Under Constr. 


Complete 


| Sept., 1957 


Summer, 1957 
1957 


| 
Sinclair; 


Early 1959 
1957 


Mid 1958 


Spring, 1958 UOP 
Late 1957 
Late 1957 
1957 


Texaco 


Late 1957 


1958 


Early 1958 
Mid 1958 


1961 

Mid 1958 
Mid 1958 
Early 1958 
3rd Qtr., 1957 


Jan., 1959 
4th Qtr., 1958 


March, 1958 


3rd Qtr., 1958 


vOP 
Houdry 
vUOP 


‘ 
Summer, 1957 


| 


Staff, Kellogg 


Parsons 


| Braun 


Staff 

Parsons 

Socony, Bechtel 
Staff-Parsons 


| Staff 


Fish-Phillips 
Staff 


Staff 


Staff-Bechtel 


Tears 
Bechtel 
UOP 


. | Bechtel 


Bechtel 


. | Bechtel 


E&A 
J.B. Gill 
Holmes & 
Narver 
Sweco 


Parsons. 
Bechtel 


| Parsons 


Fish 
Staff 


Staff 


Bechtel 


Tears 
Bechtel 


Bechtel 


Bechtel 


| Bechtel 


| k&A 
| J. B. Gill 
| Holmes & 


Narver 
Sweco 





7,500 bbls. $6,000,000 
20-30,000 bbls. | $25-30,000,000 
30,000 bbis. | 

10,250 bbls. 
12,000 
40,000 


15,500 
150,000 Ibs. 


$18,500,000 
$9,000,000 








| 2,500 bbls. 


| 4,000 bbls. 


Lia John, | Gas-Absorption Pit. | 
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2,850 bbls. 
18,400 bbls. 
425 tons 


3,300 bbls. 
10,000 bbls. 


|" $17,000,000 
| $1,800,000 


| $900,000 
| $1,000,000 


| $2,000,000 
| $18,000,000 


| Engineering 
| Planned 


| Under Constr. 


Complete 


Under Constr. 
Under Constr. 


Complete 
Complete 


Engineering 
Engineering 


| Under Constr. 


| Engineering 
Planning 
Planning 


Under Constr. 


| Under Constr. 


Planning 
Engineering 


| Under Constr. 


Planning 
Planning 


| Planning 
Complete 


| Under Constr. 
| Under Constr. 


| Complete 


Under Constr. 


| Under Constr. 


Engineering 


| Under Constr. 


Complete 


Under Constr. 


Under Constr. 


Planning 


| 


| Late 1957 


| 
| Early 1958 
Early 1958 


1958 
1959 


| 1957 


1957 
Late 1958 


3rd Qtr., 1957 
Aug., 1957 





Fall, 1957 
Summer, 1958 


Dec., 1957. | 


| ariy 1968" 
| Fall, 1957 


Early 1958 


Treco 


Kellogg 


Fluor 


Lummus 
Babcock-Wilcox | 


Lummus 
Lummus 


Braun, Ltd. 


. | Steff 


McKee 


; | Foster Wheeler 


Fluor 


| Canadian Bechtel 
| Fluor 
Bechtel: Staff 


Treco 


Babcock-Wilcox 


Lummus 
Lummus 
Parsons 
Kellogg 


Braun, Ltd. : 


Canadian; 
Bechtel; 
Stearns-Roger 


McKee 

Foster Wheeler 
‘luor 

Canadian Bechtel 
luor 


| Bechtel 


. | Foster Wheeler 


Parsons 


| Treco 
| Foster Wheeler, 
Ltd. 
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@ PENBERTHY GAGES on surge tank to gas treating plant of gas 
booster station. Natural Gas Pipeline Co., of America, Roberts County, Texas. 


Eveywhow... YOU'RE SEEING MORE PRODUCTS BY il; 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
1242 Holden Avenue Detroit 2, Michigan 


July, 1957 ~PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 


EJECTORS 
INJECTORS 
CYCLING JET 
PUMPS 
ELECTRIC 
SUMP PUMPS 
LIQUID LEVEL 
GAGES 

GAGE VALVES 


245 





COMPANY 


Plant Site 





CONSTRUCTIONS BOXSCORE——Continued 








Project 


| 
Daily 
Capacity 


Estimated 


Status 


Probable 


Completion | Licensor 


Engineering 


Contractor 





Pacific Petroleum & 
Phillips Petroleum 
Polymer Corp., Ltd. 


Quebe Ammonia 
Regent Refining... . . 


Royalite Oil 


B. A. Shawinigan 
Shell Oil (Canada) 


Sherritt-Gordon 
Mines, Ltd. 

Union Carbide, 
Canada 

Wainwright Prod. & 
Ref. 
LATIN AMERICA 


Brazil 
Alba (Borden). ......| 


Petroleo Brasileiro... 


Wainwright 


| Taylor, B.C. 


.| Sarnia, Ont. 


Alberta 
Montreal 


Port Credit, Ont. 


| Kamloops, B.C. 
| Montreal, East 


Bronte, Ont. 
Montreal, 


Que bec 


| Fort Saskatche- 


wan, Alta. 
Montreal! East, 
Quebec 


Cubatao 


North Brazil 


| South Brazil 
| Cubatao 


| Caxias 


Mataripe 


Rio de Janeiro 


Union Carbide. ......| 
Colombia 
Empresso Colombiana 
de Petroleos | 


International Petro- 
leum (Colombia), 


Cuba | 
Esso Standard....... 


Refinadora Cabai- 
guan 
The Texas Co. 


Mexico | 
a a Mexicana, 


C oie weenie 8.A.. 
Pe mex. ; ‘ “= 


| 
| 


Pemex City 
| Cuidad Madero 


Netherlands Antilles 
N. V. Curacaosche 
Petro. Ind, Mij. 





Panama 
Refiner a Petroqui- 
mica de Panama 
Refineria Panama. . . 


Peru 
Fertiza Limitada. 
Helios, S.A. P 
Puerto Rico 
Commonwealth Oil 
Refining Co. : 
Union Carbide Caribe 
Trinidad 
W. R. Grace and Co. 
Venezuela 
Cia. Shell de Venezuela 


Creole Pet. Corp... .. 


* First appearance in tabulation 
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| Santiago 


| Cubatao 


Cubatao 


E] Centro 
Barranca 
Bermeja 


| Cartagena 


Havana 


Cabaigun, Cuba | 


Mexico City 


Texistepec, Mex.) 
Mexico City | 


Refinery Expansion 


Ethylene Pit. Expan. 
Pit. Expansion 


tButadiene Pit. 

Ammonia Nitric 
Acid—80 tons Nitro- 
gen Solutions 

Fluid Cat Cracker, 
beg Distillation, 

Gas Polymerization 

Platformer 

Unifiner 

Exp. Phenol Pit. 

Refinery 

*HF Alkylation 


*Resin Pit. 
*Tetramer Unit 
Anhydrous Ammonia 
*Ethylene Glycol & 
Polyethylene Exp. 


*Inc. Crude Cap, 


Methanol, Formalde- 
hyde, Synthetic 
Resins 

Refinery 

Refinery 

Ethylene Recovery 
Unit 

*Refinery 

Atmospheric & 
Vacuum Distil. 
Units, Cat. Crkr, 


Gas Recovery, Wax 


|" 90,000 bbls. 


Treating 
New Refinery 
Urea Pit. 


| Polyethylene 


Pit. Moderinization 

Exp. Propane 
Recovery 

Refinery 


Ref. Expan.; Distil- 
lation, Polymeriza- 
tion, Powerforming, 
Cat. Cracking 
Ref. Expan. 


Refinery 


| Formaldehyde; 


Synthetic Resin 

Sulphur Pit. 

Cat Cracking, Gas 
Concentration, HF 
Alkylation; Poly- 
merization; Ethy- 
lene; Sulfur 


| Nat. Gaso. Pit. 


Topping 
Cat. Cracking 


| Gas Concentration; 


Minatitlan 


| Salamanca 


HF Alkylation; 
Polymerization; 
Sulfur Pit. 


| 26,500 bbls. 


| To 35,000 bbls. 


120 tons 


$4,000,000 

| $1,000,000 

| $500,000 
$24,000,000 


$4,000,000 


1,500 bbls. 


75 tons 
45 tons 


4,500 bbls. 


30 tons 


25,000 bbis. 
70,000 bbls. 
40,000,000 Ibs. / 


yr. 
90,000 bbls. 


137,000 bbls. 


2,000 bbls. 
1,000 bbls. 


| $1,000,000 


| $32,500,000 


| 


| $30,000,000 


20,000 bbls. 


1,000 tons 


| 300 Mmef 


Vacuum Distillation; | 


Clay Treating; 
Lube Oil 
Grease Pit. 


| Cat, Cracker 


| Poza Rica 


Curacao 


Topping Pit. 


| Feed Prep. (2) 


Cat. Cracker 


Colon 


| Las Minas Bay, 


Cozon 


| Peru 
| San Andres 


Guayanilla Bay 
Ponce 

Trinidad 
Cardon 


| Refinery 


Refinery; Petro- 
chemicals 


Fertilizer Pit. 
Fertilizer Pit. 


| Refinery 


Ethylene-Glycol 


| Chemical Pit. 


| Cat Cracker 


Polymerization ; 
Treater, Feed 
Preparation 


| Distillation 


Amuay Bay 


Alkylation 
Pips Still 
Distillation 


| 33,000 bbls. 


55,000 bbls. 


| 


16,000 bbls. 


$7,400,000 
100,000 bbls. 
16,000 bbls. | 


825,700,000 


| 

$2,500,000 
} 
25 tons 
15,000 bbls. | 
10,000 bbls. 


1,000 bbls. 


$1,700,000 
$1,350,000 


33,000 bbls. $7,000,000 


$7,000,000 
33,000 bbls. : 
| $33,000,000 
70,000 bbls. $59,000,000 
130,000 tons _ 
55,000 bbls. co 
500,000 Ibs. | $28,500,000 
| $10,000,000 
33,000 bbls. 


80,000 bbls. 

| 2,300 bbls. 
70,000 bbis. 
105,000 bbls. 


| 
$20,000,000 


_|_ $7,150,000 


t Added capacity 


$10,800,000 “” 


Under Constr. 


| Complete 
Engineering 


Planning 
Planning 


| Planning 


Engineering 

| Complete 
Considering 

| Under Constr. 

| Engineering 

| Engineering 

| Planned 
Under Constr. 
Complete 


| Engineering 


Studying 
| Studying 
Under Constr. 


Design 


| Engineering 


Engineering 
Under Constr. | 
| Engineering 
Planning 


Under Constr. 
Under Constr. 


Planning 
| 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 


| Under Constr. 


Under Constr. 
Under Constr. 


Engineering 
Planning 
Engineering 


\Under Constr. 
Under Constr. 


Engineering 
Under Constr. 
Planning 
Planning 
Under Constr. 
| Planning 
Considering 
| Under Constr. 


Under Constr. 


Under Constr. 
| Under Constr, 
| Under Constr. 


__| Under Constr. 


Nov., 


3rd Qtr., 


| Mid 1958 


| 3rd Qtr., 


| Late 1957 


Texaco 


| 1957 


1957 
1958 
1958 


Early 1958 


Vulcan 


Fall 1957 
Late 1959 
Mid 1959 Kellogg 


Early 1960 


Early 1958 


| 1958 


1957 


| Late 1957 


March, 1958 
Late 1957 


| Mid 1957 


Phillips, 
Esso, 


| Late 1957 


1957 
| ccvecee 
| Mid 1957 


Mid 1957 
End 1957 


Late 1957 


| 1959 


1957 


Mid 1957 
Mid 1958 


1957 


4th Qtr., 
ist Qtr., 


1958 
1958 


Oct., 1957 


Stearns-Roger 


Staff 


; | Catalytic 


| Procon 


UOP 
Staff 


| Staff-Treco 
Treco 


Staff 


Vulcan 
Girdler 


Hy ydrocarbon, 
eleanu 
Foster Wheeler 


| Kellogg 


Foster Wheeler 
Uhd 


e 
Brown & Root 


Parsons 


Bechtel 


McKee 


| McKee 


Hudson 


McKee 


| Fluor 


McKee 
Staff 


| S.& W. 
N. V. De Bataa- 


fsche Pet. Mij. | 
Foster Wheeler 


Pet. C _ & 
Eng. 


Montecatini 


Brown & Root 


Foster Wheeler 
Foster Wheeler 


Stearns-Roger 


| Staff 
| Canadian Gen- 
eral Electric 


Procon 


Treco 
Treco 


Staff 
Girdler 


Kellogg 


Uhde 

Brown & Root, 
Ltd. 

Parsons 


Bechtel 


McKee 


Staff 

Werkspoor, N.V 
Werkspoor, N.V. 
Werkspoor, N.V. 
| Foster Wheeler 


Pet. Comb. & 
Eng. Co. 


Lummus 


Brown & Root 


Foster Wheeler 
Foster Wheeler 


Construction BOXSCORE Continued on Page 249 
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CORROSION RESISTANT... 
NO PAINTING WITH ALCOA 
RIGID CONDUIT 


If you have motors, controllers, switchgear and other 
electrical equipment in damp or corrosive locations, 
Alcoa® Aluminum Electrical Rigid Conduit can serve 
you better than any other material. 

Because it resists corrosion, it never needs mainte- 
nance painting. It is nonsparking. It has Underwriters’ 
Laboratories approval. 

But there are other advantages, too... 

It weighs about one-third that of steel. It’s easier to 
cut, bend, thread, install. Factory-applied internal lubri- 
cation makes wire pulling easier and quicker. 

It is nonmagnetic. You get up to 20% less voltage 
drop. Conductors can be separated, regardless of load. 

It’s surprisingly economical, too. Large sizes of Alcoa 
Conduit cost less than steel. When all factors such as 
maintenance and installation are considered, aluminum 
conduit in all sizes is competitive with steel. 

Alcoa Aluminum Rigid Conduit is available through- 
out the country from warehouse stocks. Fittings, too, 
are readily obtainable, together with suitable Alcoa 
thread cutting and joint compounds. 

Get the complete story from your nearby Alcoa sales 
office. Or use the coupon below to obtain literature 
and a generous sample of this better conduit. 


3 THE ALCOA HOUR 
id TELEVISION’S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


Aluminum Company of America 
2325 G Alcoa Building 
Pittsburgh 19, Pa. 


Please send literature on Alcoa Aluminum Electrical Rigid Con- 
duit and a one-foot sample. 
Name 


Title___ 


Your Guide to Company 
the Best in Address 


Pte ee A City and State 


od 
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Corrosioneering 


Quick facts about the services and equipment available to help you 


News 


reduce corrosion and processing costs. 





Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 





In a single pass, these ten Titan No. 70 Superjectors separate animal fat, wash water, and solids. 


Continuous centrifuging of 
slurries up to 35% solids 


Titan Superjectors operate as 
long as a month without 
shutdown for cleaning 


Now you can centrifuge continuously 
—eliminating costly, time-consum- 
ing clean-outs—with Titan Super- 
jectors. 

A series of 4%” slots around the 
bowl circumference discharge solids 
rapidly. Even with a slurry contain- 
ing 35% solids, by volume, this 
cleaning action is completed in just 
10 seconds. 

The bowl’s own centrifugal force 
builds up the hydrostatic pressure 
which opens the slots. 

You can control this action man- 
ually or set it for automatic opera- 
tion at prescribed intervals. 


Concentrate solids up to 40% 
Because the openings of the Titan’s 
desludging slots are larger than 
those on nozzle-type centrifuges, 
much drier solids can be obtained. 
You can concentrate solids up to 40% 
by volume and also produce much 
clearer effluents at the same time. 

The Titan Superjector handles 
mixed solid sizes up to 4%” diameter. 
It removes solids either heavier or 
lighter than infeed. 

Settling vanes within the Super- 
jector curtail turbulence and shear 


of solids. You can adapt infeed holes 
and disc spacers closely to your 
product by selecting from the wide 
range of discs available. 


Some typical installations 

The following list gives some idea of 
the wide range of installations in 
which the Titan Superjector has 
proved its value: 

Separating liquids from animal in- 
testines for pharmaceuticals. 


Refining vegetable oils. 
Purifying waste lubricating oils. 
Extracting fish oils. 


Recovery of yeast and cereal pro- 
teins. 


Lower running cost, other features 


Since there is no braking effect from 
the continuous discharge of solids in 
the Titan Superjector, its power con- 
sumption is exceptionally low. 

And, because many of its parts 
are interchangeable, you can con- 
vert the Titan to a variety of serv- 
ices at relatively low cost. 

You can eliminate foaming, aera- 
tion, and gas loss by having the Su- 
perjector hermetically sealed and 
discharging fluids under pressure. 

For further information, write for 
Bulletin 946. 
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Glassed steel for the 
petroleum industry 


The petroleum industry, like chemi- 
cal processing, finds in glassed steel 
equipment a material of construction 
which is proving most economical in 
the battle against corrosion. 

Great improvement in the resis- 
tivity of Pfaudler glass and its appli- 
cation to many different types of 
open hearth steel designs, are mainly 
responsible for this trend. Pfaudler 
glass, now resistant to all acids (ex- 
cept hydrofluoric) and to alkaline 
solutions to pH 12 at 212° F., pro- 
vides about as much flexibility as 
you can find in any one material of 
construction. 

Used in the form of reactors, col- 
umns, settlers, mixers, storage tanks, 
pipe, fittings and valves, Pfaudler 
equipment is giving excellent service 
for reactions involving hydrochloric 
acid, chlorinated solvents, pesticides, 
vapor degreasing solvents, etc. It is 
also used in the hydration of olefins, 
to prevent corrosion by sulphuric 
acid, in certain phases of producing 
cumene-derived phenol and by- 
product acetone in polyester resins 
and synthetic fibres. 

Installations of Pfaudler glassed 
steel polymerizers are so numerous 
that standardized designs have been 
developed. Glassed steel can be 
cleaned quickly after each run; a 
build-up of product within the vessel 
is easily prevented. 

In petroleum refining operations, 
corrosion during crude distillation 
has been minimized. Glass helps to 
prevent passage of hydrogen to the 
steel surface, eliminating atomic hy- 
drogen attack. There are other ap- 
plications too numerous to include 
here. May we send you Bulletin 932? 


os 
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Status 
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Engineering 
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Creole Pet. Corp. 
(Continued) 


| 
Richmond Exploration 
Venezuelan Govt. . "| 


| Amuay Bay 


Lake Maracaibo | 


Maracaibo 
Venezuela 


| Byieios Pit. 
be Oil Pit. 
LPG Pit. 
*Distillation 
| iguem Synthesis 


17,000 bbls. $3,000,000 
| 700 bbls. | $7,650,000 
| 17,000 bbls. $11,173,000 

20,000 bbls. $1,000,000 
120 tons $1,000,000 





euaees AND 


Belgium 
Esso Standard . 


Petrochim. . 
Raf Belge de Petroles. | 


| 
Soc. Industrielle Belge 
de Petroles 


Egypt 
Anglo-Egyptian Oil- 
fields 


Egyptian Govt. 


England 
Berry, Wiggins & Co., 


British Petroleum... . 


Eastern Gas Board. . . 


East Midlands Gas 
Board 


Esso Petroleum Co... . 


Hedon Chemicals 

International Syn- 
thetic Rubber 

Mobil Oil Co., Ltd... . 


Monsanto Chemicals. . 

North Thames Gas 
Board 

Regent Oil........... 

Shell Chemical 

Shell Refining 


South Eastern Gas 
Board 


West Midlands Gas 
Board 


Finland 


Typpy-Oy 


France 
Antar Petroles de 
l’Atlantic 
Bassin de Lorraine 





Antwerp 


| Antwerp 


Antwerp 


Antwerp 


Bedford 
Dunstable 
Sheffield 


Northampton 
Fawley 


Milfred Haven 


Hedon, Yorks.. . 
Fawle 


wley 
Coryton 


Britain 
Romford 
Southern 


England 
Shell Haven 


Parti nD 
Shell Haven 


Isle of Grain 
Bilston 


Coventry 


Naantali 


Donges 
Carling 


Vac. Distill. 
Powerformer 
Hydrofiner 


Ethylene Oxide, 

Ethylene Glycol 
| Cat. Reformer 

and Fee 

Desulfurization 

Ref. Exp. 

Cat. Reformer 

Hydrofiner 


| Cat. Reformer 


| Power Pit. 
Mech. Workshop 
| Cooling Tower. 
Accessories 
Atmos. Dist., Vac. 
Dist. & Lube Oils 
Vapor Recovery & 
Bottling 


Hydrofiner I 
*Hydrofiner II 


*Stabilizer 


*Absorption and — 
Regeneration Units 


*T wo Copper 
Chloride Units 

Alkylation Pit. 

Disti'lation Unit 

Cat. Reformer 

Thermal Reforming 

Oil Gasification 

Oil Gasification 

Oil Gasification 


Oil Gasification 


Butadiene Pit. 
Hydrofiner 
Sulfur Pit. 

Crude Pipestill 
*Refinery 

Vinyl Acetate 
Synthetic Rubber 


zation 
Crude Unit Exp. 
Add Polystyrene 
Styrene-Butadiene 

me ae Pit. 

i sification 


Refinery Gas Re- 


forming 
Refinery 
Ammonia; 

Nitric Acid 
Fertilizer 
Ethylene Oxide 
Atmospheric Distil. 


Oil Gasification 


ni 
Oil Gasification 





Oil Gasification 


*Crude Vacuum & 
Distill. Unit. 
*TCC 


*Cat Reformer 

*Cat. Poly Unit 

*Asphalt Vac. 

| Dist. and 

*Oxidation Unit 

*Exp. Ammonia 
Syntesis, Nitric 
Acid and Ammon- 
ium Nitrate Cap. 


| Cat. Reformer 


Extension to Refinery 


*Sulfur Recovery Pit. 


| 36,000,000 cu. ft | 


ng Cat. Oil-Gas 
t | 


| 2,900 bbls. 
5,600 bbls. 

| 

| 6,900 bbls, 


2,500 bbls. 


85,000 
10,000 bbls. 
| 10,000 bbls. 


2,300 bbls. 

| 10,000 KW. 
120,000 tons 
20,000 bbls. 


70 tons 


1,600 bbls. 
10,000 bbls. 


| 10,000 bbls. 


12,000 bbls. 


45 tons 


| 8,000 bbls, ea. 


2,250 bbls. 
90,000 bbls. 
10,000 bbis. 





| 
| 
| 
| 
| 


Cat. Hydrodesulfuri- | } 


| 5,000 bbls. 
4,000 ton, yr. 
4,000,000 cu. ft. | 


| 75,000 tons/yr. | $18,500,000 


19,000 bbls. 
| 11,000 bbls. 


3,400 bbls. ve PN oe 
2,200 bbls. | | 


| 1,500 bbls. 
132 tons 


| 13,000 bbls. 


Under Constr. 
Under Constr. 
Engineering 
Complete 
Planning 


Engineering 
Under Constr. 
Under Constr. 
Engineering 
Under Constr. 
Complete 
Under Constr. 
Under Constr. 
Projected 
Planned 
Planned 
Under Constr. 
Planning 
Planned 


Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Under Constr 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Planning 


| Under Constr. 


| Planning 
Under Constr. 
| Engineering 


lu nder Constr. 
| Engineering 
Under Constr. 
Planning 


Under Constr. 
Engineering 


Pre-engineering 


Under Constr. 
Under Constr. 
Planned 


Under Constr. 


| Under Constr. 


Planning 


Planning 


Planning 


Under Constr. 


Under Constr. 


Complete 


Complete 


Complete 


Complete 


| Complete 


| Ist 
| 4th 


Feb., 1958 
May, 1958 
Jan., 1958 


1957 


| Early 1958 


Early 1958 


August, 1957 


Early 1958 
Early 1958 


3rd Qtr. 1957 
1958 


1957 
1957 


Dec., 1957 


Jet., 1957 


Late 1957 
Mid 1958 


Late 1957 
Late 1957 
End 1957 
Early 1958 


Early 1958 
Late 1957 
Early 1958 
Mid 1958 
Aug., 1957 
Spring 1958 
Nov., 1957 


Dec., 1957 


| Mid, 1958 


Mid, 1957 
tr., 1958 


| Ist Qtr., 1958 | 


| Sept., 1957 
| Spring, 1958 


1958 


| 1958 


| Mid, 1958 
Late 1958 


Fall, 1958 


| Esso 


Creole 


Scientific 
Design 

Sinclar- 
Baker 


tr. 1957 | . 


Atlantic 
Socony 
Mobil 


Calif. Res. 


| Headey, 
UOP 


| Foster Wheeler 


Foster Wheeler 
Tellepsen 
Stand-Cal. 

Air Products 


Badger- 
Comprimo 
Badger- 
Comprimo 
Badger- 
Comprimo 

Scientific Design 
KIC 

Kellogg; SIBP 


Kellogg; UOP 
Kellogg 


Italian 


Local 


Lummus 


H.W.P. 


Kellogg 
Kellogg 


Power Gas Corp. 
Kellogg 
Simon-Carres 

W. J. Fraser 
Lummus 


Badger, Ltd. 
uO . Kellogg 


Foster Wheeler 
Foster Wheeler 


Air Products 


Badger- 
Comprimo 

Badger- 
Comprimo 

Badger- 
Comprimo 


KIC 


Kellogg 
Kellogg 
Kellogg 


Firms 
Local 
Local 


Lummus 
H.W.P. 


McAlpine, 
Wimpey 
McAlpine, 
Wimpey 
McAlpine, 
Wimpey 
McAlpine, 
Wimpey 
McAlpine, 
Wimpey 


McAlpine, 
| Wimpey 


Foster Wheeler 
Foster Wheeler 


Foster Wheeler 
Foster Wheeler 
Foster Wheeler 


Blaw Knox 


S&4W; EB. 
Badger, Ltd. 


Power Gas 
Power Gas Corp. 


H&G 


| Lummus 


| Hydrocarbon, 
| Hydro M. 
| §.B.A. 


E. B. Badger 
Ltd. 


Power Gas 


H&G 
H&G 


Cie de Fiveslille 

Mannesmann- 
Seiffert 
Rohrbau 
Gmbtt 


Uhde 


Staff 
S.B.A. 





* First appearance in tabulation 
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Cabot of France 
Caltex 8. A. F. 
Compagnie de Raffin- 
age Shell Berre 
Comp Francaise de 
Raffinage 


Berre-L' Etang 
Ambes 


Petit Couronne 


| Provence 


| Normandie 


Esso Standard 


Comp. Francaise des 
Matieres Colorantes 

Houilleres du Bassin 
de Lorraine 

Mobil Oil Francaise.. . 


} 
| 


Naphtachimie 


Pechiney . 


Potasse et Engrais 
Chimiques } 

Shell-Berre 

Societe du Caoutchouc 
Butyl 

Soc. Francaise des 
Petroles BP 

Soc. Nationale des _ 
Petroles D' Aquitaine 


Soc. Rhone-Poulence. . 


West Germany 
Badische Anilin und 
Soda Fabrik A G 

B P Benzin und 
Petroleum 

Buna Werke Huls 
G.m.b.H. 


Deutsche Erdohle 


Deutsche Shell 


Farbenfabriken 
Bayer A.G. 

Farbwerke Hoechst 
AG. 


Feldmuhle 


Kohle-Oii Chemie 
Krupp-Kohle-Chemie 
Mobil Oil A.G. 


Purfina Mineralol- 
raffinerie A.G. 
Ruhrbau 
Salzgitter Industrie- 
3au 
Greece 
Greek Government 


Ireland 
Chemstrand. . 


Eire Government 
Esso Petr. (Ireland) 
Caltex (Ireland) 
Irish Shell 

Italy 

Azienda Nazionale 
Idrogenazione 
Combustibil 

Destillerie Italiane 

Ente Nazionale 
Indrocarbuni 


Esso Standard Italiana 
Golfo Industria 
Petrolifera, A.P.A. 
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Girdonde- 
Bordeaux 


Port Jerome 


| France 


| Carling 


Gravenchon 


St. Auban 


| Grand Couronne 


Berre 
Port Jerome 


Dunkirk 


Lavera 
Lacq 


Gonfreville 
rance 


Ludwigshafen 


| Hamberg- 


Finkenwerder 
Marl, Kreis 
ecklinghau- 
sen, Western 
Germany 
Bremen 


Harburg 


Godorf 
Cologne 


Dormagen 


Hoechst 


Lulsdorf 
Gelsenkirchen 
Wanne-Eickel 
Bremen 
Oslebhausen 


Duisburg 
Mulheim 
Wanne-Eickel 


Pireaus 


Northern Ireland 


Whitegate 


Ravenna 


Milano 
Ravenna 


Trieste 
Gaeta, Italy 


* First appearance in tabulation 


Carbon-Black Pit. 
Cat. Cracker 
Vacuum Unit 
*Distill. Unit 


Desulfurization 
Powerformer 
*Ethylene Pit. 
Refinery 


Cat. Cracker 
Powerformer 
Maleic-Anhydride 


| *Acetylene Pit. 


| Cat. Hydrosulfuriza- 


tion 
*Lube Exp. 


| Exp. Ethylene Oxide ; 


Expand Ethylene 


Perchlorethylene Pit. | 
Ammonia 


*Furfural Unit 
Buty! Rubber Pit. 


Cat. Reformer 


| Distillation 
| *Desulfurization 


*Distill. Recovery 
with Prod. Treat. 
& Fract. 


| Polyethylene 


Polyethylene 


| Polyethylene 


| Hydrofiner 


Synthetic Rubber Pit 


Cat. Reformer 
Crude Distiller 
Cat. Reformer 


| 
*Cat. Poly Revamp | 
| 
| 


Hydrodesulfurization || 


Refinery 
Refinery 
Atmospheric 
Crude Distl. 
Powerformer 
Gas-Oil Hydrofiner 
Steam Cracker 
Sulfur Recovery 
*Crude Oil 
*Cracking Pit. 
*Acetaldehyde 
*Propane-Propylene 
Separation 
*Ethylene 


Polyethylene 

*Ammonia 

Cat. Reforming 

Cat. Hydrodesulfuri- 
tion 

Crude Two Stage 


*Topping, Platformer 
Hydrodesulfurizer 
Refinery 

*Ammonia 


Refinery 


Acrylic Fiber Pit. 


Refinery 


*Styrene Monomer 
Pit 


*Butanol 
Butadiene Pit. 


Copolymer Pit. 
Ammonia; 
Fertilizers 
*Powerformer 
New Refinery 


| 3,500 bbls, 
| 20,000 tons/yr. 


150,000 lbs. 
4,700 bbls. 
6,600 bbls. 
80,000 bbls. 


| 12,000 bbls. 
| 20,000 bbls. 


30,000 tons/yr. 

31,500 bbls. 

Expandable to 
45,000 bbis. 


| 10,000 bbls. 


5,000 bbls. 


10,000 bbls. 
50,000 bbls. 
125 MMef 
140 MMef 


$4,000,000 


| $11,000,000 





6,500 bbls. | wp 
| 


45,000 tons/yr. | 


{40,000 bbls. 


80,000 bbls. 
72,000 bbls. 


9,000 bbls. 


| 11,000 bbls. 


5,600 bbls. 
22,000,000 tons 


11,000 tons/yr. 


10,000 tons/yr. 


24,000 tons/yr. 
175 tons 


24 tons 

16,000 bbls 
20,000 bbls 
15,000 bbls. 


175 tons 


30,000 bbls. 


10,000,000 Ibs. 
yr. 


32,000 bbls. 


14,000 tons/yr 


11,000 tons/yr. 
30,000 tons a yr 
ubber 
350,000 tons a 
year 


1,000 bbls. cna 
15,000 bbls. 


t Added capacity 


$37,000,000 


$39,000,000 


$15,000,000 


$10,000,000 


$33,600,000 


| $75,000,000 


5 


$930,000 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Planned 


Under Constr. 
Under Constr. 
Engineering 
Planning 


| Planning 
| Under Constr. 


Engineering 


| Under Constr. 


Under Constr. 


| Constr. Ist phase} 


Engineering | 
2nd phase | 
Planning 3rd } 
phase | 
Under Constr. 

| 


| Planning 





Under Constr. 


Under Constr. 
Under Constr. 


Engineering 
Licensed 
Engineering 
Licensed 
Under Constr. 


Under Constr. 


Engineering 


Under Constr. 


Planning 
Engineering 


Planning 
Planning 


Engineering 
Planning 
Complete 
Complete 
Complete 
Under Constr 
Under Constr. 
Planning 


Complete 


Complete 


Engineering 


Approved 


Engineering 


Engineering 
Under Constr 


Under Constr. 


5 


| 3rd Qtr., 1958 


Mid 1957 
Mid 1958 
1958 
1959 


1957 
2nd Qtr., 1958 


Oct., 1957 
4th Qtr., 1957 
1958 


1959 
1957 


| 1957 


Fall 1958 


Early 1958 
Late 1957 


Mid 1958 


3rd Qtr., 1957 


Summer 1958 


ist Qtr., 1959 


1960 
Jan., 1959 


Fall, 1958 


Late 1957 


End 1958 


2nd Qtr., 1958 


Mar., 1959 


1957 
1957 
1957 


Cabot 


Esso 


Esso 
Scientific 
} Design 


- | Koppers 


Scientific 
Design 


Scientific 
Design 
SBA 


ESSO 


Phillips 
SDC 


| Phillips 


Esso R&E; 
Houdry; 
Firestone 


Calif. Res. 
Hydro- 


carbon 


Esso 


Lurgi 


UOP, Shell 


} Atlantic 


Koppers 


Hoechst 


Staff 
Lummus 
Lummusg 


KIC 

Foster Wheeler 
KIC 

Lummus 


Foster Wheeler 
Foster Wheeler 


| SBA 


| Staff 


S&W, E.B. 


Badger, Ltd. 


Scientific Design | 


| KIC 


Foster Wheeler 
Braun 


UOP; Kellogg 
Foster Wheeler 
Foster Wheeler 

Hydrocarbon 


Hydrocarbon, 
Hydro M 


Braun, Uhde 


Uhde 
Uhde 


Hydrocarbon 
Hydro M 


Uhde 
Braun 
Braun 


Hydrocarbon 
Hydro M 
Lummus 


Uhde 


Hydrocarbon 


Costain John 
Brown, Ltd., 
Staff 


SBA 


Uhde 

Union Carbide 
Carbon; 

Phillips Petro- 


Esso C.T.1.P. 
Tecnider 


CITRA 
Lummus 
Lummus 


KIC 
Foster Wheeler 
Lummus 


Foster Wheeler 
Foster Wheeler 


SBA 


KIC 
Foster Wheeler 


Braun 


Foster Wheeler 
Foster Wheeler 


| Hydrocarbon 


Staff 


Braun & Others 


Uhde 
Uhde 


Hydro"M 


Uhde 


Hydro M 


Lummus 
Uhde 


Hydro. M.., 
Krupp, Stahl- 
union, Stahl- 
bau 


Costain John 
Brown, Ltd. 


SBA 
Uhde 
Brown-Root 


Brown-Root 


C.T.LP. 
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it’s lot easier for you to get 
the money-making answers to 


| hoot or 





Especially in steam power, petroleum and petrochemical 
applications, Scovill Heat Exchanger Tube has been 
“first choice” for many years. As a result, Scovill 
Technical Service has an experience background 
second to none. This experience is at your service 

for the asking. 





Scovill regularly produces all the popular copper-base 
tube alloys. We add a number of important extra 
specifications of our own... the unique advantages of 
Continuous Casting (Phosphorized Admiralty) . . . 
specially developed Scovill techniques in hot extrusion 
of “tube shells” and cold-drawing of the finished tube 
... Scovill quality control and detailed inspection and 
test procedures ... even extra care in shipment to assure 
perfect tube condition at the time of installation. 





For long service and low over-all costs... 


simply put it up to... Beetle waa 


Scovill Manufacturing Company, Mill Products Division, 99 Mill St., Waterbury 20, Conn. Tel, PLaza 4-1171. 

HEAT EXCHANGER TUGE FOR APPLICATIONS FROM MARINE TO PETROCHEMICAL... 

FROM COMPRESSOR INTERCOOLERS TO “CAT-CRACKER™ EXCHANGERS .. . IN THESE POPULAR ALLOYS 

Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Naval Brass « Red Brass, 85% « Deoxidized Copper 

‘esc 87 Arsenical Copper « Cupro-Nickel 10%—20%—-30% « Aluminum Brass * Aluminum Bronze, 5% ¢ Muntz Metal « Duplex Tube 
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COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 
Capacity 


Estimated 


Status 


Probable 
Completion 


Licensor 








Islom 
Mobil Oil Italiana 
8. pa.a 


Raffineria Siciliana 
Oli Minerali 
(RASIOM) 

Shell Italiana 

Soc. Solvay & Cie. ... 

STANIC Industria 
Petrolifera 


Netherlands 
Caltex Petroleum 
Maatschappij N.V. 


Esso Nederland 

Mekog 

Nederlandsche Dow 
Maatschappij N.V 
V. de Bataasfsche 
Pet. Maatschappij 


Norway 
Standard (N.J.).. 
Portuguese W. Africa 


Scotlan 
British Hydrocarbon 
Chemicals 


Spain 


Hidro Nitro Espanola | 


Refineria de Petroleos 
de Escombreras 8.A. 


Sweden 
Kooperative 
Forbundet 


Turkey 
Badische Anilin and 
a Fabri 


Mobil Overseas, Shell, | 


Cal-Tex, BP 


Turkish-American Oil. | 


Turkish Government. 
Union of South Africa 
Standard-Vacuum. 


Union Petrol Refinery, 
Ltd. 


| Palermo 
| Naples 


Augusta 


Palermo 
Italy 
Bari 
Livorno 


Pernis 


| Rotterdam — 
Velsen-Ymuiden 
Rotterdam 


Pernis 


Oslo Fjord 
Luanda 


| Grangemouth 


Monzon 
Escombreras 


Svenska Skiffer- | 


olje Kvarntorp, 
Sweden 


Kutefia 
Turkey 
Istanbul 


Istanbul 
| Durban 


| 
Refinery; Crude- 


| Natural 


*Refinery 

Cat. Reforming 

Cat. Hydrodesulfuri- 
zation 

Lube Expansion 

Powerformer 


Refinery 


| Polyethylene 


Powerformer 
Hydrofiner 
Hydrofiner 
Platformer 


Diesel Unifiner 


Refinery 


Nitrogen Fertilizer 
Processing Plt. 


| Syn. Glycerine 


Cat. Reformer 
Hydrodesulfurizer I 
Hydrodesulfurizer IT 
*Alkylation Pit. 


| Refinery 


Refinery 


| Ethanol, Ethylene, 


Tetrapropylene 
utadiene 


Polyethylene Pit. 


| *Ammonia Synthesis | 
| Topping Unit 

| Platformer 

| LPG Unit 


Offsite Facil. 


*Ammonia 


Ammonium Sulfate 
Sulfuric, Nitric Acid 
*Refinery 


Vacuum ;Cat.Crker., 

Vapor Recovery, ‘| 
Cat. Poly, Treating | 
asoline Pit.) 


Refinery Exp. 
Powerformer 


| Hydrofiner 
| Steam Pit. 
| Refinery 





NEAR — 

British pv 
ahrain 

Bahrain —.. 


as —_ Oil 


ordan 


Jordanian Reconstruc-| 


tion Council 
Kuwait 
Kuwait Oil 


Saudi Arabia 
Arabian American Oil 
Co. 
Syria 


o Standard 
Syrian Government. . 


i Johannesburg 


Iraq 


| Daura 
Mafrak 


| Mina alAhmadi 


Ras Tanura 


a 
Homs 


Thermal Reformer 
Platformer 
Refinery Exp. 


Lube Oil Pit. 


Refinery Expansion | 
Refinery 


Two Distillation Units| 
| 


Hydrofiner 


| 
Refinery | 19 
Refinery 


| 60,000 tons/yr. 


| 25,000 tons/yr. 


| 15,000 bbls. 


9,000 bbls. 
10,000 bbls. 


7,500 bbis. 


20,000 bbls. 
7,300 bbls. 
8,200 bbls. 
8,200 bbls. 
7,000 bbls. 
4,000 bbls. 
40,000 bbls. 2 , 
Sabena $9,000,000 
7,000,000 
12,700 bbls. 
16,400 bbls. 
7,800 bbls. 
2,800 bbls. 
40,000 bbls. 
Part of 
) $13,000,000 
Exp. Program 
| 28. — 000 tons/ 


23 tons 
| 25,000 bbls. 


11,000 bbls. 


70 tons 


| 50,000,000 
|" $48,000,000 


50,000 tons/yr. 
65,000 bbls. 


| 15,000 bbls. 


Planning 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Plannin 
Licensed 


Under Constr. 


Engineering 
Engineering 


Under Constr. 


Under Constr. 


Planning 
Planning 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Projected 
Negotiating 
Planning 


Complete 


Under Constr. 


Engineering 


Under Constr. 
Under Constr. 
Under Constr. 


Complete 


Complete 


Planning 
Planning 


Approved 


Planning 


Engineering 


Projected tos 


1958 
Oct., 
Oct., 


1958 
1958 


Oct., 1958 
Oct., 1957 


July, 1957 
April, 1958 
April, 1958 
1957 


1957 


| Early 1960 


Late 1957 


2nd Qtr., 1958 
2nd Qtr., 1958 
2nd Qtr., 1958 


| 1958 


1960 


| Dec 


Phillips 
Isso 
Esso 
Esso 
UOP 
UOP, Union 


| Phillips 


| Foster Wheeler 


CTIP 
CTIP 
CTIP 
Lummus, Ltd. 


Lummus, Ltd., 


S&W ie r 
Div. 


KIC. 
| S&W; E.B. 


Badger, Ltd. 
Uhde 

Foster Wheeler | 
Foster Wheeler 


Kellogg 


CTIP 
CTIP 


Staff 
Bonaldi-Crema 


Lummus-Werk- 


spoor 
Lummus-Werk- 
spoor 


E. B. Badger, 
Ltd. 

KIC 

Uhde 


Foster Wheeler 
Foster Wheeler 


| Foster Wheeler 


Kellogg 





12,000 bbls. 
| 10,000 bbls. 
| 6,850 bbls. 


$3,627,000 


$12,000,000 


50,000 bbls. | $15,000,000 


$7,500,000 


80,000 bbls. each 


15,000 bbls. 


10, ro bbls. 
bbls. 


Under Constr. 


| Under Constr. 


Engineering 


Testing 


Bids in 
Planned 


Under Constr. 


| Under Constr. 


Proposed 


| Planning 


| 1958 


1957 
1958 


| Aug., 


1957 
Late 1958 


| End 1957 


| Summer, 1957 


| JUIK 


| Texaco 


| KIC 


| Foster Wheeler 


Lummus 


Foster Wheeler 


| Costain-John 


Brown, Ltd. 


S&W; E.B. 
Badger; eg 


Bechtel 


| Foster Wheeler 


Foster Wheeler 


Bechtel 


Bechtel 





FAR EAST 
Burma 


Burmah Oil 
Ceylon 
Shell of [omen ibiie 
India 


Assam Oil 

Caltex Oil Refining. . 
(India) Ltd. 

Dow et al 

Indian Government. . 


Japan 
Asahi Chem. Co., Ltd. 
Befu Chemical 
Daikyo Oil 


Syriam 
Chauk 
Hendola 


Assam 
Visakapatnam 





Bombay 
Bhavnagar 
| India 


Nobeoka 


| Befu Harbor 


Honshu 


| Yokkaichi 
' 





| *Ammonia Pit. 


Refinery 
Refinery 


Refinery 


Refinery 
Refinery 


Polystyrene Pit. 
efinery 
Synthetic Pet. Pit. 


Ammonia Pit. 


Houdriformer 








13,500 bbls. 


2,700 ton/yr. 
by bbls. 


6,000 lbs. 
50 tons 


3,000 bbls. 


| ¢ ‘omplete 


Complete 


| Planning 


Complete 


Complete 


Under Constr. 


Considering 
Planning 


| Late 1957 


. | Bechtel 


| Houdry 





Chemico 


Lummus; 
Foster Wheeler 


Chemico 





* First appearance in tabulation 


Lummus; CB&l 
Bechtel 


| Chemico 
| Chemico 
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ACCO 


for Better 
Values 


THE COMPLETE LINE— 





























WA\ 











INV 














DESIGNED FOR DEPENDABILITY 


R-PsC FORGED STEEL GATE VALVES ARE 
NOW IMPROVED TO GIVE EVEN BETTER SERVICE 


R-PsC Forged Steel Gate Valves, developed spe- 
cially for the power, petro-chemical and process 
industries, are now better than ever. These de- 
pendable valves have been improved for greater 
safety, better performance and longer service life. 

Illustrated above is a general purpose valve of 
the 800 Series; it is rated at 2500 PSI at 100° F., 
or 800 PSI at 850° F., and is furnished in eight 
sizes from 4” to 2”. It is available with either 
screw (F-56) end or socket weld (F-57) end, and 
with conventional and full port openings. Also 
available in flanged ends with conventional port 
openings in 150, 300 and 600 lb. with A.S.A. 
standard flanges and A.S.A. standard face to face. 
For details, write for Booklet DH-80. 


FREE WALL CHART 


**How to Protect Your Valves”’ 
Installation pointers, operating tips, clues 
to longer valve life. They are all on this 22” 
x 17” wall chart. Write for your free copy. 


July, 1957—PeTROLEUM REFINER 


The R-PaC Line is Complete 


Whatever your valve requirements may be, look 


first to your R-PeC Distributor. The R-PaC Valve 


line includes gate, globe, angle and check valves 
in all standard valve materials—bronze, electric 
iron and cast steel, as well as the forged steel line 
described above. An exceptionally wide range of 
styles, sizes and pressure classes is available. In 
addition, R-P«C offers a full line of cast steel 
fittings, also specialties such as asbestos-packed 
cocks, bar stock valves, Lubrotite gate valves and 
other items. Order through your R-P«C Distrib- 
utor. For complete R-PsC catalog, write our 
Reading office. 


R-P &C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


San Francisco, Bridgeport, Conn. 


BRONZE 
GATE 


Reading, Pa., Atlanta, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 


Trae * 
mane 


For more data on advertised products, use Readers’ Service Cards, last page. 
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COMPANY Plant Site Project 





Estimated 
Cost 


| Daily | 


Capacity | Status | 


Completion | 





Probable 


Licensor Engineering 





Daikyo Oil Yokkaichi 
(Continued) 

Furukawa Chemical 
Industries 

Tdemitsu Kosan Co... 

Koa Oil Company... . 


Jnit 
Japan *Polyethylene 


Tokuyama 
Iwakuni 


Osaka 


Refinery 
*Platformer 


| *Ethyl Ketone 
*Secondary Butyl 
Alcohol 
Ethylene Oxide, 
Ethylene Glycol 
| Ethylene Unit 
Phenol Unit 


Crude Unit 
Crude Desalter 
Copper Sweetener 
Platformer 
Unifiner 
Udex 
Ethylene: St 
Monomer; 
| Oxide; Ethylene 


Maruzen Oil Co 


Mitsui Petrochemical 


Iwakuni City 
Industries 


Mitsubishi Oil Co., 
Ltd. 








Mitsubishi Petro- 
chemical Co. 


| Yokkaichi 


‘ene 


Nihon Gas Kagaku 
Kogyo 


Urea 

Ammonia 
Ammonia Sulfate 
*Lube Oil Furfual 
| Unit 

| Platformer 


Niigata 





Nippon Mining Co. Funagawa 


Nippon Oil Co.. Niigata 


Rye. Petroleum Yokahoma 
efining 


Nippon Petrochemicals} Kawasaki eameet Alcohol; 
Acetone 
Ethylene 
Butadiene 
Refinery 
*Polyethylene 
Ethylene Unit 


Showa Oil Co 
Showa Yuka 
Sunitomo Chemical. . 


Yokkaichi 
Japan 
Japan 
Toa Nenryo Kogyo...| Shimizu *Ref. Exp. Power- 
Kerosine Acid 
Treating; Offsite 
| Facilities 
*Pipestill 





Korea 


Korean Government. .| Chung-ju Urea Pit. 


Sumatra 


Standard-Vacuum... | Palembang | Cat. Cracker 


Polymerization 


Revamp Existing Pit.) 


Formosa 
Taiwan Fertilizer, Ltd.) 


Ammonia Pt to 
Produce Urea 


Nankong 


*Lube Oil Furfural 


Glycol, Polyethy lene| ; 


Unifiner-Platformer 
} Ey Oil Furfural 


former; Hydrofiner; | | | 


| Approved 


30,000 bbls. 
1,650 bbls. 


| Under Constr. 
| Under Constr. 


| $25,000,000 
$1,600,000 


15 tons 


15 tons | — 


| 
1 
| - 
} 
} 
} 
| Bettie 

} | Engineering 
| | 

| 


Under Constr. 


Engineering 
Engineering 


Under Constr. 
| Under Constr. 
| Under Constr. 
| Under Constr. 

Under Constr. 

Under Constr. 


othylene| 


$35,000,000 


| s2.10n00 


Engineering 


Engineering 


$1,890,000 Engineering 


| 3,300 bbls. Under Constr. 


Complete 
3,500 tons/yr. 

| 25,000 tons/yr. 
5,000 tons/yr. 

| 40,000 bbls. 


a : 
2,000 tons/yr. | $3,300,000 
Engineering 


|\ $16,000,000 
; Under Constr. 
Approved 
Engineering 
} 


}32,500 bbls. $12,500,000 Under Constr. 


25,500 bbls. 


| 285 tons Under Constr. 


Planning 


285 tons 


Under Constr. 


| 1957 
Oct., 


Nov., 


1957 


Late 1957 


| 1958 
Sept., 1957 


Spring, 1959 
| Dee., 
| 1957. 


Dec., 
| 1958 


Texaco 
Phillips 


UOP;J.G.C). .... : 
| DOP UOP, Japan 
Gasoline Co. 
Chemical Proj- 
ect Assoc. 


S&W Badger 
Div. 

| S&W 

| S&W 

| Chiyoda 
Petreco 
Union Carbide 
UOP 


1957 Japan Gasoline 
Gasoline Co. 


Chiyoda 


1957 Scientific 
Design 
S&W 


| 8&W 


Cisete 
| Chiyoda 
| pe ae 
Chiyoda 
Chiyoda 
| Chiyoda 


Distillers 
| Ltd 


Chemico 
. | Chemico 
| Chemico 


| Chemico 
Chemico 
Chemico 

| Texaco . 


| UOP 
UOP 


| UOP; Japan 
Gasoline 
UOP; Japan 
Gasoline 
Texaco : 
Distillers, | S & W Badger 
Ltd. | Div. 
S&W 
Esso 
Phillips | 
. .... | S&W Badger 
| Div. 


1957 


Late 1958 


1957 


| Hydrocarbon, 
McGraw 


Vulcan, In- 
venta, 

Texaco, 
Hydro- 
carbon 


Hydrocarbon, 
sraw 
Vulcan 


Foster Wheeler 
| Foster Wheeler 
Foster Wheeler 


Foster Wheeler 
| Foster Wheeler 
| Foster Wheeler 
Vulcan, Staff 


| Hydrocarbon 
Inventa 


Vulcan 





AUSTRALASIA | 
Australia | 
Bitumen & Oil Platformer _ 
| Naphtha Unifiner 
| Diesel Unifiner 
*Cat. Reformer 


Sydney 
Refineries 


BP Refinery 
(Kwinana) 

Shell Refining 
(Australia) 
Philippine Islands 

Shell (Philippines) 

Standard- V acuum . 


Kwinana 


Clyde | *Cat. Reformer 


Geelone 


Manila 
Pr | Manila 


Refinery 
Refinery 


° First appearance in tabulation. 


| *Hydrodesulfurizer 


. | Under Constr. 

| Under Constr. 

Under Constr. 
Planning 


2,500 bbls. 
5,400 bbls. 
2,500 bbls. 
10,000 bbis. 


6,700 bbls. 
11,000 bbls. 


Under Constr. 
Planned 


Negotiating 


21,000 bbls. $35,000,000 Planning 


1957 
1957 


End 1958 


2nd Qtr., 
Ist Qtr., 


UOP 
vOoP 


Local 
Local 
UOP, Kellogg Kellogg 


1958 
1959 





NOTE: 

Armistead—George Armistead & Co. 

Atlantic—Atiantic Ref. Co. 

Austin—Austin Co. 

3adger Mfg.—Badger Manufacturing Co. 

Sadger N. V.—Badger- yg hy N. 

. B. Badger Ltd.—€E. Badger & Sons Ltd. 

B. Badger Pty.—E. Hy Badger & Sons Pty., 

Barnes—W. M. Barnes Co. 

Bechtel—Bechtel Core. 

Henry C. Bec 

— Knox—Blaw- = Co. 

Braun—C. F. Braun Co. 

Breda—Breda Electromaconia Locomotive 

Srown & 7 hoe Root Construction Co. 

Buckner—F. J. Buckner Corp. 

Calif. Res. F Galitornia Research Corp. 

Can. Kellogg—Canadian Kellogg Co. 

Cat. Constr.—Catalytic Construction Co. 

Chemico—Chemical Construction Co. 

Ch. Pro.—Chemical Process, Inc. 

Cc. B. & |.—Chicago Bridge & Iron Co. 

Chinas cpeene Chemical Engineering & Contruction 
Co., Ltd. 











C. & 1.—Chemical & Industrial Corp. 

Consd. Eng.—Consolidated Engineering Company 
Craig—A. F. Craig & Co. 

C.T.1.P.—Compagnia Tecnica Industria Petroli 
D & Z—Day & Zimmerman 
Delta—Delta Engineering Corp. 
Dresser—Dresser Engineering Corp. 
Ebasco—E basco Services Inc. 
E&A—Ebrhart & Associates, Inc. 
Esso—Esso Research and Engineerin 
Edeleanu—Edeleanu Gesellschaft M. 


Ce 


Etabadger S.A.—Etablissement Badger, S.A. 

F&C—Farnsworth & Chambers Co., Inc. 

Ferguson—H. K. Ferguson Co. 

Fish—The Fish Engineering Corp. 

Fluor—Fiuor Corp 

Ford, Bacon, Davis—Ford Bacon & Davis Construction Corp. 

Foster Wheeler—Foster Wheeler C 

Gas Plant Constr.—Gasoline Plant Const. Corp. 

Girdler—The Girdler Co. 

Girdler (Canada)—Girdler Corp. of paeate, Ltd. 

Graff—Graff Engineering & Equipment 

Graver—Graver Construction Co. 

Grebe & Doremus—Grebe & Doremus Process Co. 

Gutte- Hutte—Gutehoffnungshuette 

Hedrick—Wyatt C. Hedrick Engineering Corp. 

Hercules—Hercules Powder Co. 

Hudson—Hudson Engineering Corp. 
H&G—Humphreys & ye et 
H.W.P.—Head Wrightson Proces: 

iediasasan -tipdenemion fk _~ 

Hydro M—Hydrocarbon Mineraloe! G.m.b.H. 

Hydro E—Hydrocarbon Engineering S.A.R.L. 

Kaiser—Kaiser Engineers 

Kellogg—tThe M. Kellogg Co. 

Kellogg P. A. —Kellog 99 Pan American 

KIC Kellogg International Corp 

Kidde Enors.—Walter Kidde Enelecere Southwest, 

Kidde Constr.—Walter Kidde Constructors, Inc. 

———- Enginvering Company 
Koppers—Koppers Co., Inc. 

Litwin—Litwin Engineering Co. 

Lummus—The Lummus Co. 

urgi—Lurgi G.m.b.H. 

lacco—Macco Corp 

annix Gill Mannix Gill, Ltd. 

cGraw—F. McGraw & — 

eKee—Arthur G. McKee 

-C.& S—Merritt- bh *e Scott Corp. 


Inc 





Stene-—0. L. Olse 
r. - HydroRes—Pan. American Hydrocarbon Research 


Parker—Parker, Ststace & Pearce 

Parsons—The Ralph M. Parsons Co. 

Petrece—Petreteum Construction Co. 
Phillips—Phillips Petroleum Co. 

Power Gas—Power Gas Corp., Ltd. 

Pritchard—J. F. Pritchard Go. 

Procon—Procon, inc, 

Quaker—Quaker Valley Constructors 

Russell—Russell Engineering Corp. 

Rust—Rust Engr. Co. 

——_ Be ge de L’Azote et des Prodults Chimiques du 

arly 

Scientific Design—Scientific Design Co. 

S & B—Singmaster & re r Separator-Nobel Co. 

Soe. Mob.—Socony- Mobil Oi! Co. 

Sousnmrestere.- Coney aetaan Constr. Co. 

Sohio—Standard Oil Co. of Ohio 

Stearns- at ae he 3 Mfg. Co. 

Sunland—Sunland Refin Co. 

S & W—Stone & Webster Engineering Corp. 

Badger Chemical Division 

Saw Canada Ltd.—Stone & Webster Canada Ltd. 

Sweco—Southwestern Engineering Co. 

Tears—Tears Engineers 

Tellepsen—Tellepsen Petro-Chem Constructors 

Texaco—The Texas Co. 

Texas Natural—Texas Natural Gasoline Corp. 

Treco—Refinery Engineering Co. 

Tuloma—Tuloma Builders 

Uhde—The Uhde Corp. 

U.0.P.—Universal Oil Products Co. 

Vulean—Vulcan Engineering Div. 

J. G. White—J. G. White Eng. Corp. 
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Some operating factors that affect tube 


COMPOSITION OF THE COOLING WATER 
The quantities of cooling water used 
in condensers preclude any treatment 
to make the water less corrosive, ex- 
cept where the water is recirculated. 
Economics often does not permit lo- 
cating a power plant at a site where 
water is not corrosive. 

In general, however, plants located 
inland will have relatively noncorro- 
sive cooling water. Plants situated on 
tidewater will have corrosion prob- 
lems, especially if the water is polluted 
with industrial or domestic sewage and 
conditions are such that organic mat- 
ter in the sewage can ferment under 
anaerobic conditions, with the conse- 
quent formation of sulfides. Water in 
an enclosed harbor or dead-end chan- 
nel, where the water is more or less 
stagnant, is particularly subject to in- 
festation by anaerobic bacteria. 


PREVENTIVE MAINTENANCE 
Frequent cleaning of tubes to remove 
slimes containing bacteria and the 
simultaneous removal of sulfide scales 
will increase tube life. Chlorination of 
polluted water at frequent intervals, or 
periodically filling the water spaces in 
the condenser with chlorine gas, will 
not only remove the slimes but may 
also aid in breaking down the un- 
wanted sulfide films which have 
formed on the inner walls of the tubes. 

In some cases, it may be possible to 
dredge the channel bottom near the 


Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
American Brass Company, Waterbury, Conn. 


An American Brass Company Chemist uses 
Photo-Electric Colorimeter to analyze cooling 
water samples as a basis for tube alloy selection. 


water intake to remove accumulations 
of decaying vegetable matter. 


MEDIA BEING COOLED OR CONDENSED 


It is not usually possible to change the 
corrosive properties of products being 
handled in the process industries. The 
venting of noncondensable gases, how- 
ever, will markedly increase tube life. 
This is particularly true on the steam 
side of boiler feed-water heaters and 
other steam-heated equipment where 
accumulations of oxygen, carbon diox- 
ide, and ammonia can cause rapid fail- 
ure of condenser tubes. 


TEMPERATURE 
The corrosion rate of metals usually 
increases with increasing temperature. 
This is a problem particularly in re- 


finery condensers where water veloci- 
ties are often relatively low and the 
water temperature is relatively high. 
At low water velocities, the formation 
of gas bubbles on the water side of a 
tube can initiate pitting which may 
continue even after the bubble has 
disappeared. In such cases, a judicious 
increase in water velocity will insure 
longer tube life, provided the velocity 
is not increased to a point where im- 
pingement corrosion can occur. 
Many believe that condenser tubes 
put in service in the winter when 
water is cool will last longer than those 
started in the summer. A more protec- 
tive film of corrosion products forms on 
the tube wall in winter, probably be- 
cause the water is freer of sulfides. 


TECHNICAL HELP IN SELECTING TUBES 
Your situation may require special con- 
sideration and analysis. We are always 
ready to help and advise in the selec- 
tion of the right alloy to give best serv- 
ice. Address: The American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 5786 


ANACONDA’ 


Tubes and Plates for 
Condensers and Heat Exchangers 
Made by 
The American Brass Company 





PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES* 





Tensile 
Strength, 
ALLOY psi 


Yield Strength at 
5% Elongation Elongation Rockwell 

Under Load, in 2", Hardness, 
psi % B Scale 


Average 
Coefficient of 
Linear Thermal 

Exponsion per °F, 
in. /Hr./°F. at 68° F. (77-572 F.) 


Thermal 
Conductivity, 

per B.T.U./Sa. Ft./ 
Cu, In. 


Density, 
Lb. 





Arsenical Admiralty-439 
Ambraloy-927 
Ambraloy-901 
Cupro Nickel, 30%-702 
Cupro-Nickel, 10%-755 
Light Annealed 
Light Drawn 
Red Brass-24 
Ambronze-421 
Phosphorized Arsenical Copper-108 
Light Drawn 
Hard Drawn 
Phosphorized Copper-103 
Light Drawn 
Herd Drawn 


52,000 
60,000 
60,000 


55,000 
44,000 


60,000 
42,000 


46,000 


40,000 
54,000 


40,000 
54,000 











22,000 60 6-45 
27,000 55 35-65 
30,000 60 30-60 
22,000 50 30-60 


22,000 46 25) 
57,000 15 68) 
15,000 50 0-30 
20,000 55 0-30 


35,000 


20-50) 
50,000 


50-705 


35,000 20 


20-50) 
50,000 8 


50-705 











768 0000112 
696 0000108 
552 0000099 


204 -0000090 
314 -0000093 


1104 .000010. 
830 0000102 


1344 -0000098 


2364 .0000098 














Note: The above values are approximate and should not be used for specification purposes. *Light annealed except as noted. 
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FIGURE 1—This is an example of what can happen when a tank is not gas tight, lightning-proof and correctly vented. Most modern tank fires result 


from failure to meet these standards. 


Safety and Fire Protection—Part 7 


How to Apply the Graded Risk 


Use of the graded risk in fire protection is resulting in tremendous savings for 
the oil industry. 


J. L. Risinger 
Maplewood, New Jersey 


GRADED RISK, sometimes termed 
calculated risk, does not apply to peo- 
ple, only property. 

Such risks cannot be taken on 
people because no amount of expendi- 
ture can restore or pay for a man’s 
life. However, in many instances prop- 
erty can be rebuilt, or damage re- 
paired at less cost than is required to 
protect it. 

When applied to fire protection in 
petroleum operations, graded risk is 
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defined as a method of calculating the 
probable fire loss and providing fire 
protection that will save more by re- 
ducing this loss than the expenditure 
required to obtain it. This calculation 
cannot be based on the value of the 
property alone. However, this should 
be one of a number of things to con- 
sider. 

Fire prevention and fire control, as 
well as fire extinguishment, should be 
taken into consideration in calculating 


the justification for protection expend. 
iture. For clarification of 
meaning of terms: 


intended 


1. Fire prevention includes the 
features built into a unit, structure or 
property to permit it to be operated, 
used or occupied under designed con- 
ditions, without failure from foresee- 
able causes. It includes construction, 
engineering and equipment standards, 
layout, unit spacing, allowance for 





corrosion and wear, and correct pro- 
cedure in its use. 


2. Fire control includes handling 
and control of fires to prevent their 
spread by design, layout spacing, con- 
struction, and the providing of con- 
trol equipment. 


3. Fire extinguishment is the phase 
which becomes involved after a fire 
starts. It includes, of necessity, the 
ready availability of qualified person- 
nel, equipment, and supplies with 
which to extinguish the fire. 


4. “Fire Protection” includes all of 
the phases defined which are under fire 
prevention, fire control and fire ex- 
tinguishment. Confusion has been 
caused by the use of this term in or- 
ganization definition to include only 
fire extinguishment. 

In providing fire protection on the 
graded risk basis, one phase must be 
balanced against the other to strike 
the balance of potential fire loss on 
which to establish the risk. 


Why Use the Graded Risk? As fire 
possibilities have been reduced and 
better control measures established, 
fire protection on the graded risk basis 
has become more and more economi- 
cally justified. Some of the regula- 
tions that were adopted and certain 
equipment that was required in the 
days of less effective fire control are 
no longer justified or needed, Even 
so, in some cases it has been difficult 
to remove out-dated requirements to 
keep in step with progress. 

Many illustrations could be given 
in which better prevention and con- 
trol has increased the graded risk jus- 
tification or removed certain require- 
ments from the needed classification 
even on the graded risk basis, Typical 
among these illustrations is the petro- 
leum storage tank. 

In the early days of the oil industry, 
seldom did an electrical storm occur 
but that it left in its wake one or more 
petroleum storage tanks sending their 
flames and black smoke into view of 
the surrounding community. But this 
was in the days of the wood and other 
type roof tank that was not gas tight, 
lightning proof, and correctly vented. 
Some of these fires still occur where 
tanks do not meet these standards, 
thus detracting from the effectiveness 
of the standards when tank fire fre- 
quency is calculated (Figure 1). 
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Questions to be Answered When Considering the Graded Risk: 


What are the fire possibilities and how are they compensated 


What are the chances of injury or death to people should 
such a fire or explosion occur? 


What property would be exposed to loss or damage, and 
how much would be the loss in operating time? 


What would be the consequences from human failure and 
are workmen trained against these errors? 








The frequency of such fires at one 
time was such as to justify consider- 
able expenditure for fixed fire fighting 
systems, extensive diking, wide spacing 
between tanks and in the case of crude 
oil, extensive provisions against boil- 
over, which invariably occurred when 
a crude oil tank took fire. 

The advent of the correctly vented 
all-steel gas-tight cone-roofed tank has 
decreased fire frequency, thus reduc- 
ing the justification for fire protection 
to the extent of exposure to fire in 
nearby facilities. This is in the case 
of low flash point oil storage in tanks 
with venting devices that are normally 
closed when not under 
vacuum, 


pressure or 


Floating roof and other vapor con- 
servation type tanks have further re- 
duced the justification for additional 
fire protection expenditure. 

It is now common practice to ac- 
cept the calculated risk of infrequent 
total loss of tank and contents, rather 
than to attempt equipage for 100 per- 
cent extinguishment in case of fire. 
This is in accordance with the theory 
that if tanks are correct it is much 
cheaper to allow one in a great num- 
ber, over a long period of years, to 
burn to consumption than to equip 
all of the tanks to be sure of extin- 
guishment should one catch on fire. 

One company has more than 2000 
marketing tanks in an area, To fix 
foam on all of these tanks would cost 
a few million dollars. They are all- 
steel gas tight, and the low flash point 
oil tanks are vented with devices that 
are normally closed when not under 
pressure or vacuum. No fires, except 
small ones at vents and during clean- 
ing, have occurred in any of these 
tanks since being so equipped more 
than 35 years ago. There is no ques- 
tion but that these tanks can well con- 


tinue on the graded risk basis. 

On the other hand, there is no as- 
sumption of graded risk in the case 
of storage tanks through not provid- 
ing extra grounding for tanks. It was 
once thought that grounding pre- 
vented the tank from being ignited 
by lightning, and the oil product from 
being ignited by static electricity 
charge build-up on the surface faster 
than it could normally bleed off to the 
shell of the tank. It was found by long 
experience and many tests that such 
extra grounding of tanks served nei- 
ther of these purposes, Therefore, 
where failure to ground the tanks was 
once considered on the graded risk 
basis, it has been removed to the cate- 
gory of simply not affecting the case 
whatsover. 

It can be seen by the foregoing illus- 
tration that progress has not only jus- 
tified fire protection on the graded 
risk basis, but has also pushed some 
things off of the graded risk basis into 
the no purpose classification. Other 
examples could also be cited. 


Specific Refinery Applications. It 
is possible for a refinery to be so built 
and operated that no fires will occur. 
It is also possible for manpower, ma- 
terials and fixed fire fighting systems 
to be provided and measures taken so 
that any fire that does occur can be 
extinguished with little or no property 
loss or damage. However, no company 
can afford to do either, and most as- 
suredly not both. The expenditure 
required in either case would far ex- 
ceed the savings in fire loss. 

However, in a refinery, people are 
more likely to be involved, especially 
in the case of operating unit fires 
caused by rupture of lines and equip- 
ment, 
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It is evident that the chief risks in 
a refinery are the operating units 
themselves. In these units, the fires 
would be running, or gas fires hard to 
control, except by previously provid- 
ing: 

® Drainage to separators and 
valves. 

® Devices by which to stop the flow 
of fuel to the fire. 

© A way to protect the structure 
from deterioration during the fire. 

In calculating the risk on these 
units one major cost does not appear 
in the financial records of fire 
experience, That important factor is 
lost operating time off-stream. 

In light of the above facts, when 
considering fire protection on these 
units very little, if any, calculated 
risk can be taken to prevent the in- 
cident itself because of the possibility 
of injury to people and the impor- 
tance of keeping the unit on stream. 
There are five important factors to 
consider in preventing such incidents: 


loss 


1. Original design against explo- 
sion. 

2. Construction against required 
maintenance, leakage, and spillage. 

3. Provisions to stop and evacuate 
the fuel that would feed the’ fire. 

4. Provisions to keep the structure 
protected by cooling during the fire. 

5. The training of operators, not 
only in how to operate, but also in the 
safety features, hazards of opening or 
closing the wrong valve or failude to 
open or close the right valve. The 
latter has caused a majority of the 
major fires and explosions in refinery 
units. 

A pertinent question, especially in 
a refinery, is the justification of fixed 
spray or deluge monitors, This can 
sometimes be calculated on the basis 
of how quickly the pressure of gas 
can be reduced, flow of oil stopped 
and what damage will be done in the 
meantime. 

Of chief concern is whether the fire 
will weaken or topple the structures. 
Fire proofing of structures are to be 
taken into consideration. Most as- 
suredly cooling water is needed more 
quickly in the case of possible gas blast 
fires against structures than if the 
break or leak involves oil. 

A possible fire around a container 
of gas, ammonia, or tetraethyl lead is 
justification for fixed water spray or 
flow. In many cases fixed monitors 
(turret nozzles) that can be operated 
by one man are well justified. 
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Difficulties in Applying the 
Graded Risk. The difficulties in the 
carrying out of a graded risk policy 
are many. On the one hand some tend 
to take too much risk, even to not 
giving enough consideration to the 
probability of injury or death to em- 
ployes. 

Many safety and fire protection 
men cannot afford to advocate the 
graded risk policy too strongly be- 
cause of the tendency of some to take 
such as an encouragement to go too 
far toward no protection where pro- 
tection is greatly needed, or to reduce 
provided protection to ineffectiveness 
or inadequacy. In their zeal to save 
the company money, some are likely 
to fall into this tendency. 

Also, some safety men are on the 
spot in this graded risk policy. When 
a fire does occur, the failure is his, 
even though the loss has been paid 
for many times in not spending money 
on the prevention or means of ready 
extinguishment of the fire on all of 
the type risks. He receives no credit 
for a build-up of savings over and be- 
yond the specific loss. 

On the other side of the picture, 
some tend to base the graded risk 
strictly on the basis of the value of 
the specific property—not taking into 
consideration the fire possibility, con- 
trol of the fire by other means, and 
the calculation of the expenditure that 
would be incurred should the com- 
pany so protect all of the same type 
risk throughout its total properties. 

A refinery warehouse fire a few 
years ago brought forth a manage- 
ment suggestion that automatic sprin- 
kler systems should be placed in all 
warehouses. A survey was made of 
the cost to install these systems on all 
of one company’s warehouses in all de- 
partments. The cost was estimated to 
be approximately $7 million. 

Assume that such a system would 
extinguish all warehouse fires, In the 
calculation of losses during the past 
30 years, including loss from the fire 
mentioned, it would take the systems 
250 years to pay out. In the meantime, 
replacement and maintenance would 
extend this payout time indefinitely. 


In the case of this particular ware- 


house fire, the sprinkler system on the 
third floor did greatly assist in the 
prevention of the spread of the fire to 
valuable adjoining property. This 
sprinkler system was, therefore, justi- 
fied on the basis of the calculated risk, 


but did not prove the justification of 
sprinkler systems on all but a very few 
warehouses. 

will throw the 
graded risk entirely out of balance 
because of conditions completely un- 
related to the fire itself. Immediately 
after one serious explosion and tank 


Sometimes a fire 


farm fire, many vapor proof refriger- 
ators were sold. These, of course, may 
be needed under certain conditions, 
but they had no relation to this fire 
whatsoever. 

Many cases could be stated where 
a completely off standard, bad roofed 
tank caught fire. As a result, require- 
ments on standard tanks that would 
never become ignited were extended 
unnecessarily. 


Progress Must Be Recognized. 
The greatest difficulty in the applica- 
tion: of the graded risk is in failure 
to recognize improvement in equip- 
ment and methods of control which 
reduce fire possibilities to remoteness. 
100 
money is spent preparing to extin- 
guish fires in the total risk as the loss 
would be if the individual 
the property that do catch fire were 
allowed to burn to total loss, In other 
fire ; 


In some cases, times as much 


items of 


have far exceeded 
those which would have been justi- 
fied and paid out had possibilities 
brought about by new methods been 
recognized and protection provided 
accordingly. 


cases, losses 


The providing of fire protection on 
the graded risk basis is perhaps the 
greatest challenge confronting the fire 
protection man. In some cases, those 
for whom he works want to see an 
elaborate fire protection set-up, but 
do not have the time to keep up with 
the detailed facts in the case. In other 
cases, they want justifiable expendi- 
tures only, but when the fire occurs 
they want those expenditures to have 
been paid for many times. 
tendency to rate 
fire protection effectiveness on the 


There is also a 


basis of the lowness of the fire loss 
only, with no consideration to the 
graded risk in the over-all picture. 
Another factor to consider is the pub- 
lic fear of an oil fire. If a company 
carries outside insurance, this must be 
taken into consideration, 

In spite of the difficulties, the policy 
of providing fire protection on the 
graded risk basis is progressing to the 
point of creating tremendous savings 
for the oil industry. 


—_ 
—_— 
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OUT IN THE OPEN” 


acu GENERATORS for 
economical outdoor operation 
have been featured by Vogt for 
Steam Generators many years and serve leading 
chemical plants and petroleum re- 
fineries. Requiring no building for 
housing, such installations, as pic- 
tured here, produce more steam 
per dollar of investment and are a 
definite aid to lower production 
costs. 
Get Vogt’s recommendations for 
steam generators to meet your 
needs for power, processing, or 
heating, without obligation. Pack- 
age type and custom built units 
are available in a wide range of 
types, capacities, and pressures to 
meet operating requirements. 


Write for bulletins. Dept. 24A-BPR 


Three 85,000 #/br. steam 
generators ina Texas refinery. 


An outstanding chemical plant 
served by three 150,000 #/hr. units. 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 
Ice Making and 
Refrigerating Equipment 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


New York, Philadelphia, Chicago, Cleveland, St. Louis, 
ALE 8 
$ S OFFICES Dallas, Charleston, W. Va., Cincinnati 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 7 





FIGURE 1—This scene speaks for itself. Every 
day refinery management is faced with the 
frustrating problems of incomplete work, dis- 
satisfaction, breakage and inadequate leader- 
ship. On the other hand, mounting training 
needs, demands and the search for the proper 
plan can prove just as frustrating. The follow- 
ing article is designed to solve most of these 
problems. 


Pattern for Training—Part 1 


TRAINING 


DEMANDS 











How to Start a Training Program 


“. . . Training is like drilling an oil well, it must start at the top and work 


down.” 


Carl Mullins White 
Tulsa 


THERE ARE two important pre- 
requisites for a successful employe 
training program: 

® Start with a short range plan. 

® Design your courses for middle 

supervisors, 

Short-range planning not only will 
provide a sound beginning, it will 
form the basis for a more successful 
long-range program. 

Among 50 companies queried in an 
extensive survey, several approaches 
were used in setting up. short-range 
courses. However, there is an adage 
that the most successful courses seem 
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to follow: “Training is like drilling 
an oil well, it must start at the top 
and work down.” There are two good 
reasons why this axiom has proved 
itself: First, enthusiastic support of 
top management is necessary if the 
training effort is to achieve its best 
results. 

Second, training in supervisory tech- 
niques at lower echelons can prove 
frustrating and confusing if higher 
echelons continue to function through 
old techniques. 

On the other hand, there are those 
who feel that training should begin 


immediately with the worker. This 
approach reaches more quickly to 
more people and perhaps to those 
who critically need the training. 

Where start in setting up a 
training program will depend on your 
needs and on what training your com- 
pany has already conducted. Certainly 
worth considering is the idea of start- 
ing at the middle and working in both 
directions—upward in leadership 
training, downward in talent and job 
skills development. 

The range 
training programs include two courses 


you 


more successful short 


261 





both di- 


rected toward middle supervisors: 


to run in close succession- 


The first, “Humans at Work” will 
help the supervisor: 
® Improve his handling of person- 
nel. 
® Increase his understanding of 
human behavior. 
The second, “Training for 
Training” will help the supervisor: 


Job 


®@ Inventory his work force. 

® Determine his training needs. 

® Provide instruction (with advice 
and assistance 

®@ Maintain 
records. 


training achievement 
® Follow up, evaluate and improve 
training procedures. 
Humans at Work. Suppose your first 
pupil will be the middle supervisor. 
What shall first offer for his 
? Again this may vary with 


you 
learning? 
different situations, but generally, be- 
ginning with a supervisory develop- 
ment class is a safe venture. 

Most companies consider the fore- 
man or supervisor a key man in the 
training program, both as an instruc- 
tor and as a student. In the 1955 sur- 
vey, it was found that: 

© 72% of the companies gave class- 

room training to their supervisors 
in human relations. 

® 60% of the companies used spe- 

cial instructors to teach foremen 
human relations. 

© 72% of the companies employed 

the conference method to de- 
velop their foremen’s human re- 
lations skills, 

This Now 
it appears that practically every major 
oil company in the country has in 
process, completed, or contemplated 
some sort of supervisor development 
project. 


number has increased. 


It is not essential to make a survey 
to realize this need. The course would 
begin on points obviously needed. 
Surveys and other evaluations could 
be used for determining its exact con- 
tent or for formulating curricula for 
sequels to it. 


No supervisor was ever above im- 
provement. Most of them ask earn- 
estly for training. Everybody needs 
more knowledge of human nature. 

What the should contain: 
Some supervisors have read a great 


course 
deal of the “how-to-do” in handling 
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human relations. 


relations. 





Foremen and supervisors are the key men in any training pro- 
gram, both as instructors and students. Here’s the proof: 


In a recent survey of 50 oil companies, it was found that: 


© 72 per cent of the companies trained their supervisors in 
¢ 60 per cent used special instructors to teach foremen human 


¢ 72 per cent employed the conference method to develop 
their foremen’s human relations skills. 








little. 
Those who have read much may be 
cynical toward a typical supervisor 
course. This one ought to go deeper 
into causes. No matter what the title, 
it would actually be applied phychol- 
ogy. It would not talk about dendrites 
and ganglia, or paranoids and schizo- 
phrenia. It would deal in simple 
language with: 


personnel problems; others 


1. What a human being wants. 

2. How he goes about satisfying those 
wants. 

3. The effect on him of such manage- 


ment tools as: 


® Working conditions 
SC cial. 


physical and 


@ Financial returns (salary, bene- 
fits). 

© Reprimand. 

® Praise. 
@ Counsel (non-directive counsel, 
advice, merit ratings). 
oral instruc- 
tions, letters, bulletins, opinion 


polls, surveys, house organs 


® Communication 


@ Training (kinds, methods, 


means). 
® Appreciation and use of abilities 
and qualities. 
4. How a human being learns. 


The course should include confer- 
ence and case study to bring out ap- 
plications of the principles discussed. 
Students can draw practical problems 
from their own situations. But the 
emphasis should be on theory and 
techniques of solving human resources 
problems rather than on immediate 
answers. 


The course could include some con- 
sideration of applied imagination, 
with emphasis on the use of creative 
thinking in training and development 
+ 


of employes. 


PETROLEUM 


The closing session should prepare 
the 
“Training for Job Training.” 


conferees for secon d course, 


Training for Job Training. Fresh 
from their study of human values in 
industry, supervisors will be ready to 
attack the problem of imparting skills 
and attitudes to their employes. Like 
all good training, job training consists 
of four steps: 

1. Determination of training needs. 

2. Planning and conducting training. 
3. Evaluation and follow-up. 

4. Repeating the above three steps. 


Determining Training Needs. De- 
termination of training needs always 
includes, in one form or another: 
Making a list of what you want 

employes to do or believe. 
Making a list of qualifications of 

employes (skills, experiences, at- 
titudes, and knowledge). 

Subtracting the latter from the for- 

mer. 

Let’s break the above process down 
into five steps: 


1. Listing and describing all the jobs 
in the unit. (If a complete job 
analysis has been made, this should 
be used. Otherwise, the supervisor 
will make his own.) 


2. Forecasting training needs on the 
basis of éxpected retirements, new 
tasks, possible and 
other changes. 


promotions, 


3. Preparing a description of each 
employe according to skills, im- 
provement potential, and training 
needs. 


4. Spot checking for training needs. 
The class will discuss some points 
for re-checking needs. 
Later, on the job, the supervisor 
and the training specialist will work 


training 
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anew STEAM valve 
with all the Rockwood 


Ball Valve advantages! 





The new Rockwood Bronze Ball 
Valve for use with steam offers you 
many unusual benefits. 

It Handles up to 125 Pounds of 
Steam per square inch and 350°F, 
with ease. 

It’s Leakproof — even after con- 
tinued use Rockwood Steam Ball 
Valves stay dry. 


ROCKWOOD 


FULL, R 
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It Opens and Closes Quickly — only 
a quarter turn is needed to open or 
close Rockwood Ball Valves. 
It Has Longer Wear-Resistance — 
chrome-plated bronze ball with- 
stands abrasion, scratching and 
pitting. 

Rockwood’s new Ball Valve for 
use with steam comes in pipe sizes 


BALL VALVES 


FLOW 


from *%” up to 2”. Send coupon for 
full information and data. Distribu- 
tors in all principal industrial areas. 


ROCKWOOD SPRINKLER COMPANY 
2222 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder on 
Rockwood’s new Ball Valve for use 
with steam. 


Company 


SR + 5% ate betas Zone. .State 


For more data on advertised products, use Readers’ Service Cards, last page. 








ECONOMICAL COOLING OF 
GASES and COMPRESSED AIR 


NIAGARA 
Aero AFTER COOLERS 











@ Cooling gases or cooling and 
removing moisture from com- 
pressed air, the Niagara Aero 
After Cooler offers the most eco- 
nomical and trustworthy method. 
Cooling by evaporation in a closed 
system, it brings the gas or com- 
pressed air to a point close to the 
ambient temperature, effectively 
preventing further condensation 
of moisture in the air lines. It is 
a self-contained system, inde- 
pendent of any large cooling water 
supply, solving the problems of 
water supply and disposal. 

Cooling-water savings and 
power-cost savings in operation 
return your equipment costs in 
less thantwo years. New sectional 
design reduces the first cost, 
saves you much money in freight 
and installation labor and in the 
expense of upkeep. 

Niagara Aero After Cooler sys- 
tems have proven most success- 
ful in large plant power and pro- 
cess installations and in air and 


gas liquefaction applications. 


Write for Descriptive Bulletin 130 





NIAGARA BLOWER COMPANY | 


Dept. PR-7, 405 Lexington Ave. 
NEW YORK 17, N. Y. 


District Engineers in 


Principal Cities of U.S. and Canada | 
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together at this task. Some of the 

points covered will be: 

© New or transferred employes. 

® Conversion of equipment. 

@ Excess of faulty work. 

® Lowered performance standards. 

® Replacement difficulties. 

®@ Excessive overtime. 

@ High unit cost of production. 

@ Expanded operations. 

© New operations or procedures. 

® Anticipated loss of personnel. 

® Grievances and complaints. 

® High maintenance costs. 

© Limited experience of some em- 

ployes. 

5. Deciding what needs to be taught. 
This means piecing all the above 
training needs together, grouping 
into classes all trainees of similar 
needs and deciding upon the indi- 
vidual training needed for those 
that cannot be put into classes. 
Each supervisor in the course will 

familiarize himself with the forms and 

procedures for accomplishing these 
five steps. 

Planning and Conducting the 
Training. The laws of learning and 
principles of human behavior previ- 
ously studied in the applied psychol- 
ogy course will furnish a common 
background for starting this part of 
the course. 

Students will discuss plans for or- 
ganizing and conducting training. 
Using a workshop procedure, they 
will prepare plans for adding interest 
and effectiveness to the training of 
their employes. 

Evaluation and Follow-Up. Mem- 
the learn how to 
keep simple training records. They 


bers of class will 
will discuss the importance of recog- 
additional skills and better 
work of employes. They will also con- 


nizing 


sider ways of encouraging interest in 
self and group improvement. 

Repeating the Three Steps. The 
course will emphasize training as a 
continuing project, with needs stud- 
ies, training, and follow-up going on 
in a never ending circle. 

Afterward, on the job, the super- 
visor should have the advice and help 
of the training specialist. 

Some Practical Arrangements. 
What about the size of classes? Within 
limits, the smaller the class the better 
and the cost!tier. About 
12 or 15 students is large enough to 
bring an interesting mixture of ex- 
periences but small enough to give 
each member a fair amount of partici- 


the training 


For more data on advertised products, use Readers’ Service Cards, last page. 


pation. 

Materials 

Blackboard 

Tables 

Charts 

Classroom away from interruption 

Projectors for both transparent and 
opaque material. 

The applied psychology course will 
require text material, which may have 
to be compiled by the training spe- 
cialist. It will be a careful mixture of 
established principles and the wealth 
of new research. 

“Training for Job Training” will 
require handouts, including various 
blank forms for student practice. 

Who should conduct these courses? 
Generally, training is considered to be 
a line responsibility and the larger 
portion of it has to be done by the 
supervisors. But these courses are dif- 
ferent from the common run. They 
require leadership by someone with 
professional education in psychology, 
course building, and instruction meth- 
ods. If the company has a training 
specialist with those qualifications, it 
appears that he should conduct these 
If not, outside help 
should be arranged. 

Duration of the courses will depend 
on so many local factors that we shall 
not discuss it here. 

Benefits of Short-Range Planning. 
Some of the results claimed for these 
courses are: 


needed will include: 


two courses. 


e@ Having replacements ready when 
needed. 

® Better productivity of 
work force. 

© Systematic 


present 
passing along of 
“know how” to employes. 

@ Promotion of employes based on 

proven ability. 

® Easy conversion of skills when 

changes in operations occur. 

® Improvement of the human rela- 

tions situation. 

These are strong claims, but they 
are not exaggerated. Teaching a 
worker his job more than 
merely adding to his mechanical skill. 
It gives him a feeling that he belongs 
and that someone is interested in his 
progress. Helping a supervisor learn 


means 


skills in training his workers creates 
both immediate 
values. 

The stage should be skillfully set to 
stir in each individual conferee the 
curiosity and the opportunity to study 
personnel and training problems. 


Part 2 will appear in an early issue of PETRO- 
LEUM REFINER. 


and _ chain-reaction 
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POWELL VALVES 


Fig. 2201—175-Pound W.0.G. Semi- Fig. 6003—Steel 0.S.&Y. 
Steel Lubricated Plug Valve. Gate Valve for 600 Pounds. 


Fig. 86196—Steel “LPG” Fig. 375—Bronze Gate Valve for 
Horizontal Lift Check Valve 200 Pounds W.S.P. Union Bonnet. 
for 400 W.0.G. Inside Screw Rising Stem. 


T> emai =) 


for quality-crafted flow control 


Ask your Powell Valve Distributor for the facts about quality-proved bronze, iron, steel and 


corrosion-resistant valves. Whatever your flow control problem, there’s a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNATI 22, On10... 111th YEAR 
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As Management Sees It . . . 


Handle With “Care’— 


These excellent pointers on safe materials 


handling can be put to profitable use in any refinery. 


Ernest W. Fair 
Boulder, Colo. 


THERE CAN be no limit insofar as 
safety in refinery material handling is 
concerned. Even a single accident 
within a full year’s period is too 
costly, interferes with the job to be 
done and leads to further accident 
problems. 

“We have a safe plant—it’s not a 
problem of ours,” is the sort of at- 
titude which assures accident troubles 
in materials handling. The potential 
is seldom tragic but always present 
and there is probably no other spot 
in modern plants where more small 
accidents occur than in materials 
handling. Usually damaged goods are 
also an unprofitable result. 


Proper Use of Equipment. Con- 
stant attention to the proper type of 
equipment for each task is a must 
rule. The value of a specific type of 
materials handling equipment is in its 
ability to perform a certain task. 
Using any substitute is not only add- 
ing to costs but asking for accidents. 

The capabilities and limitations of 
each type of equipment should be 


known not only to executives, but to 
every employe and they should never 
be exceeded no matter what the 
emergency may be. 

A second “must” is proper mainte- 
nance and as much preventive main- 
tenance as possible. The employe 
should be taught to make quick visual 
checks of each piece of equipment 
before it is used every time to be 
certain safety factors are present. 
Good procedure is to furnish each 
operator with a list of items for a 
daily check up before he starts use 
of the equipment. 

Materials handling equipment 
should be subjected periodically to a 
complete examination of working 
parts. Usually this should be done at 
least once a week and 
often where heavy use 


even more 


and some 
has been made. 
Cranes, rope slings and other lifting 
devices need a daily inspection be- 
fore use. 


times overload use) 


Safety Rules for Hand Trucks. 
Hand trucks of various types used in 





Unsafe conditions are easy to spot. Here’s a check list to use 
on all materials handling machinery and equipment: 

@ Be sure it is adequately guarded 

@ Check for any defective condition 
Don’t accept equipment of unsafe 
design or construction 
Be sure there is safe illumination 
Have adequate ventilation 
Be sure employees use proper clothing 


Permit no operation of equipment with- 


handling materials are the cause of 
many accidents. Reasons: The wrong 
truck in use, weak construction or 
poor repair thereon, poor floor condi- 
tions and insufficient aisle space 
where used, careless loading and un- 
loading practices. 

The Employers Mutual Liability 
Company of Wisconsin has developed 
the following rules for handling this 
type of equipment which should be 
posted about the refinery and given 
to employes for re-reading from time 
to time: 

1. No riders should ever be allowed; 
trucks are not made for that pur- 
pose. 

. Be sure the load is set up so that 
it will not slide or roll off. 

3. With a heavy load or unwieldy 
truck ask for help; don’t strain 
yourself. 

. Avoid “horse play” with trucks; 
don’t hop rides on empties. 

. Wear safety shoes when using 
trucks of any kind. 

. Trucks not in use should be kept 
out of passageways. 

.Give warning when you ap- 
proach blind corners. 

8. Never use a truck with broken 
wheels or damaged handles. 

9. Always keep the axles greased. 

In the use of four-wheel push 
trucks the following safety suggestions 
should always be followed: (a). Keep 
your feet out from under the wheels 
and casters when loading and shift- 
ing position of trucks. (b). Except 
where designed to be pulled keep the 
truck in front of you and push. Lift 
trucks are made to be pulled, (c) 
Never load a truck so high you can’t 
see over it when pushing. (d). Place 
your hands for pushing where your 
fingers cannot be crushed if the truck 
runs close to or bumps into some- 
thing. (e). When not in use the 
handle should be kept in upright posi- 
tion to prevent a tripping or stum- 
bling hazard. 

On two-wheel hand trucks here are 
must safety procedures: (1). Learn 
to balance the load and place it to 
stay on the truck. (2). Look out for 
broken, cracked, or splintered 
handles. (3). Never leave a truck 
where it can fall over and obstruct 
a passageway. (4). Never go ahead of 
your truck down a ramp. (5). Never 
run a truck over a trucking plate or 
skid that is not fastened in place 
securely. 





out proper authority. Power Industrial Trucks. Here 
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Sludge problems in residual fuels 
minimized by Du Pont additive 





ASSISTANT GENERAL ~— 
MANAGER ... ORCHEM 





DR. WILLIAM C. KAY is Assistant 
General Manager of the Organic 
Chemicals Department of the Du Pont 
Company. 

He started work with DuPont as an 
industrial engineer at the Chambers 
Works in 1934. He became project en- 
gineer in 1939, and joined the neo- 
prene manufacturing organization as 
chief supervisor in 1941. 

In 1943, Dr. Kay was assigned to the 
atomic project at Oak Ridge, Tennes- 
see, as production superintendent. 
From there, he moved to the Hanford 
Works plutonium project in Washing- 
ton. He was named Process Manager 
of the Du Pont Grasselli Chemicals De- 
partment in 1947. 

Dr. Kay in 1950 joined the Explo- 
sives Department as Director of Manu- 
facturing for the Atomic Energy Di- 
vision. He assumed the same position 
in the Organic Chemicals Department 
in 1955. His appointment as Assistant 
General Manager occurred at the be- 
ginning of this year. 

Dr. Kay earned his B.S. and Ph.D. 
degrees, respectively, at the University 
of Minnesota and M.L.T. 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 





Sludge-packed systems cleaned 
and KEPT clean 


It is, of course, a well-known fact that residual fuels too often cause 
serious problems. Being the “bottom of the petroleum barrel,” they 
contain, in concentration, all the impurities from the lighter oils which 
have been distilled off. 

















PREHEATER TUBE-FOULING .. . solved by FOA-2 


TO REVIEW THE PROBLEM... | Oftentimes it is found that fuel sys- 


| tem parts, filters, strainers, nozzles, 
Insoluble sludge is likely to form in | preheater tubes and shells, have be- 


residual fuels —in storage, in transit or come clogged. While mechanical 
in uae. T hat, briefly, 1S problem No. 1. cleaning sometimes restores their func- 

Problem No. 2: Residual fuels, when tions, expensive replacements are 
blended, are often incompatible. In- sometiones necessary. 
soluble sludge 1S likely to form. , With these corrective measures go- 

DuPont Fuel Oil Additive No. 2 ing on, downtime is mounting, and 
solves both problems. labor costs are keeping pace. 

Many other residual fuel users know 
that such an operation isn’t neces- 
sary, that FOA-2 would have cleaned 
the tanks and parts, restored operation 
of the system. No cutting into tanks, 
no cleaning or parts-replacement, no 
heavy labor expense. Downtime? 


Greatly reduced. 
OVER 


Sludge cure 


When sludge forms, trouble starts in 
the form of clogging. Many times noth- 
ing short of costly major “surgery” will 
start the oil flowing. So tank walls are 
cut through, sludge is removed me- 
chanically, and the hole is patched up. 








DUPONT | 





Du Pont is always prepared to meet your 


REFINERY SUPERINTENDENT: 


We're in a jam. Our next regular TEL 
delivery is not due for another 10 days. 
But our refinery is gearing up to meet an 
unexpectedly heavy demand . . . and we 
don't have enough TEL to do the job. 





CONTINUED 


How it works 


FOA-2 added to residual fuel attacks 
insoluble sludge, reduces the size of 
the particles which compose it, sus- 
pends them. Thus the fuel flows freely 
through the system. There is no block- 
age of nozzles, lines, filters, strainers 
and other parts. Oil, suspended sludge 
particles, and the FOA-2 burn com- 
pletely. 

Once a system is cleaned with 
FOA-2, small amounts of the additive 
keep it clean. That’s because FOA-2 


Sludge problems 

















STRAINER-PLUGGING .. . solved by FOA-2 


is a stabilizer and solubilizer as well as 
a dispersant. 

FOA-2, being nonmetallic, is ashless 
and leaves no residue after burning. 


Case histories prove 
power of FOA-2 


Early this year we assembled in one 
technical memorandum ten case histo- 
ries documenting the power of FOA-2 
to clean, and to keep clean, systems 
fueled by “barrel-bottom” residuals. 
We believe you will be interested in 
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DUPONT REGIONAL SALES 
OFFICE MANAGER: 


Don't worry about it. We have several 
tank cars of TEL on a siding only a few 
miles from here. We can get a couple of 
cars over first thing in the morning. 





REFINERY SUPERINTENDENT: 


The TEL cars arrived this morning. That's 
service ... less than 24 hours to deliver. 
It's good to know we can get that kind 
of service when we need it. 





the ease and economy of using FOA-2, 
and suggest that you write for Techni- 











NOZZLE-FOULING ... solved by FOA-2 


cal Memorandum No. 31 
uary 1957. 


‘, 


dated Jan- 


Director of Petroleum 
Laboratory Appointed to 
NACA Subcommittee 


Dr. Bernard M. 
Sturgis, director 
of the DuPont 
Company's Pe- 
troleum Labora- 
ee tory, Deepwater 
Point, N. J., has 
been appointed to 
the National Ad- 
visory Committee 
for Aeronautics 

subcommittee for aircraft fuels. 
Subcommittees of the NACA assist 
in initiating research programs, advis- 
ing upon technical problems, review- 
ing current research throughout the 
nation, recommending new areas of 
| research, and coordinating research 








programs. NACA objectives are to an- 
ticipate the research needs of aviation 
and to supply the armed forces and 
industry with basic information for the 
design and production of aircraft. 
DuPont's Petroleum Laboratory de- 
votes a considerable part of its research 
effort to aircraft fuels and lubricants. 
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Handle With “Care” 


are some safety suggestions for use of 
power industrial trucks as developed 
through long experience of a pioneer 
manufacturer of these units. 

1. Move control levers firmly from 
one speed to another and without 
hesitation. 

2. Keep your load as low as possible 
when moving; avoid tipping over. 

3. Keep your truck behind the load. 
On steep inclines it is some times bet- 
ter to reverse this position. 

4. Avoid making quick or jerky 
stops. 

5. If the truck has a tilting device 
use it. The tilt will avoid spilling the 
load when rounding corners. 

6. Go easy when approaching dan- 
ger points such as elevator gates, pits, 
bridges, inclines, tracks, tunnels, etc. 

7. Inspect your load closely before 
you pick it up, and if you have to 
move a doubtful load, slow down. 

8. Be sure to pick up every load 
squarely. 

9. Report rubbish on the floors as 
soon as you spot it. 

10. Don’t cut corners—keep your 
truck clean—don’t carry passengers 





and don’t allow others to operate | 
your truck. | 

On this particular type of materials | 
handling equipment it is best to re- | 
port the need for repairs immediately 
to avoid strain on other parts, Opera- | 
tors should also be instructed to re- | 
port materials or obstructions left in 
aisles and to observe traffic rules. 
They should be cautioned against 
driving with wet or greasy hands and 
to slow down before opening doors 
by remote control. 


Low clearance spots should be | 
identified wherever power trucks are 
used and fire prevention rules made 
known to operators. They should also 
be taught to avoid sudden stops, starts 
and changes in pace when moving 
bulky materials, particularly liquids, 
and to approach swinging doors 
squarely and in the center. 


Where more than one truck is in 
use a space of 15 feet should be kept 
between them. It’s also good pro- 
cedure to teach that trucks should be 
parked safely and to insist that opera- 
tors look before they start, to avoid 
crowds and allow no fooling around 
their trucks. 





Check Floors. Another materials 
handling hazard which receives far 
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Panalarm Annunciator pinpoints 
process “off-normals"’ 


In the process industries and among users of automatic machinery, 
trouble is minimized when it’s caught early. That’s the purpose of the 
Panalarm Annunciator System—a continuous monitor of your process. 


One typical adaptation of the modular Panalarm system is engineered 
to differentiate between the first “‘off-normal” and subsequent “‘off-normals” 
caused by the first. This feature allows instantaneous recognition of the prime 
source of trouble in a “chain reaction.” 
























































Another adaptation is designed specifically for motor start-up and shut- 
down. It has also been successfully adapted for supervisory control, pump 
control and programming. 














Your Panalarm sales engineer will be happy to make a survey of your 
requirements to determine whether a Panalarm system can aid productivity 
and safety in your process. For electrical and mechanical data on standard 
systems, request Catalog 100B on your letterhead. 






































Division of 
PANELLIT, INC. 


7415 N. Hamlin Avenve, Skokie, Illinois 
Panellit of Canada, Ltd., Toronto 14 








































information Systems 

















for Industry a u ™ 
Panalog 
Graphic Panels, Information Panellit Service 
Control Centers Systems Corporation 
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AlCl 


ALUMINUM 
CHLORIDE 


The increasing use of Aluminum Chloride and the many new 
uses being found for it have led to a large increase in demand. 
In response to the need, Stauffer has increased production 
and refining capacity...is today, indeed, the country’s largest 
producer. 


PROMPT shipments of Anhydrous Aluminum Chloride are 
made from Houston, Baton Rouge, Niagara Falls and Elkton, 
Md., in drums of 600, 100 and 50 pounds net capacity. 


Stauffer’s Anhydrous Aluminum Chloride is made in gran- 
ular or powder form, in six grades and numerous mesh sizes. 
Aqueous Aluminum Chloride is available on the West Coast only. 
Typical analyses of all grades of Stauffer’s Aluminum Chloride 
comfortably surpass all specifications as to minimum AICl, 
content, and maximum impurities. 


Stauffer is also a major source of chlorides of Antimony, 
Boron, Silicon, Titanium and Zirconium. We shall presently 
publish a brochure on Metallic Chlorides and shall be glad to 
supply copies on request. 


stauffer means service 


Stauffer STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, N. Y. 


SNPS es Sf 


HEMICAL 
SINCE 1885 Prudential Plaza, Chicago 1, Ill. *» 636 California Street, San Francisco 8, Calif. 
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Handle With “Care” 


too little attention is the condition of 
floor surfaces over which any type 
of such equipment is used. Such floor 
surfaces should receive constant in- 
spections to make certain they are 
even, free from holes, pits and sudden 
changes in elevation. Not only will 
such conditions cause loads to fall 
but they will also make it easy for 
operators to lose control of their 
equipment. 

Approved operating methods and 
training programs are well worth the 
time and trouble they take. Employes 
must have proper instruction and be 
made aware of the danger of certain 
operations and situations present in 
materials handling. 

It has also been found that great 
increases in safety in use of materials 
handling equipment can often be ob- 
tained by more attention to adequate 
aisle and storage space. Aisle areas 
should always be clearly marked and 
nothing permitted to be left or stored 
within such lines. The width of every 
aisle should be adequate for safety. 
Where two-way traffic is present it 
should be at least three feet wider 
than the combined width of the 
widest vehicles in use; two feet wider 
for single aisles. 

There should be adequate lighting 
in all such areas and warning signs 
and mirrors must be set up at every 
corner and intersection. All storage 
areas should be clearly identified and 
set aside for that specific purpose. 
Adequate storage areas should also be 
provided for every type of materials 
handling equipment when not in use 
so that it will not obstruct other areas 
of the plant. 





With all the modern equipment we | 


have accidents still occuring through 
non-mechanical things in materials 


handling such as injuries from weight | 
lifting. The U. S. Department of | 


Labor in a special bulletin listed these 
causes of weight-lifting injuries 
(sprains, strains and hernia) which 
show the steps to be avoided: Over- 
taxing individual capacity, lack of 
lifting equipment, improper lifting 


practice, physical predisposition, poor | 


housekeeping and joint lifting. 

Good housekeeping throughout 
storage areas and all other parts of 
the refinery where materials are 
handled should also be followed. A 
disorderly arrangement of materials 
and storages asks for accidents. ++ 


—_ # 
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: YOU GET 


MAXIMUM VALUE 
WHEN YOU 
SPECIFY 


GANA SSO 


CORROSION RESISTANT 
FLANGES & FITTINGS 


SPECIALIZATION in the manu- 
facture of stainless steel pipe 
fittings has resulted in a quality 
product at no premium in price. 


SCREWED 
FLANGED 
WELDING 





One source for all your Stain- 
less Steel Fitting Requirements 





CAMCO Products, Inc., 445 State Street PR 
North Haven, Conn. 


Gentlemen: Please Send — 
[_] Catalog covering complete line 


(] Flange Dimensional Slide Rule 
[_] Furnish address of area distributor 





Name 





Company 
Address 
City ‘ ~ State 


FRACS 445 STATE STREET 


 propucts, Inc. NORTH HAVEN, CONN. 
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These are the Features and Qualities engineers 
asked for in the new SMITH forged steel, 


Bese” «. 


. se , os a > ; 


union bonnet NEEDLE GLOBE VALVE 


Forged Steel body and union nut guarantee maximum strength and 
highest factor of safety. 


Union Bonnet Design. The bonnet of a “Smith Figure 100” cannot come 
loose in service due to vibration. 


SMITH “FIGURE 100" . 
NEEDLE GLOBE VALVE Rolled Stem Threads (30% stronger than cut threads) insure smooth, 


positive, non-galling operation. 











Diamond Hard chrome plated stainless steel stems, used in Figures 100A 
and B valves, minimize galling. 


Cadmium Plated bonnet and packing nut resist atmospheric corrosion 
OS & Y GATE — stuffing box is always tight. 


Positive Stem and Bonnet Top Seat at full open position — a highly 
important safety feature. 


Packing-Special plastic compound containing asbestos fiber, synthetic 
rubber and graphite combined with stainless steel retaining rings insures 
excellent results at high temperatures and pressures. Teflon packing 
supplied on special orders. 


Cross-Bar Type Handle, malleable iron, for easy opening and closing. 


Guaranteed to give you longer, trouble-free life in service. 


eae. 
on: saat 
NEW ENCLAND VALVE 
CAN Coetrzcration: 
P.0. BOX 1047 e WORCESTER, MASSACHUSETTS 
West Coast Distributors: BETHLEHEM SUPPLY CO., LOS ANGELES, CALIFORNIA 
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As Management Sees It .. . 





Today's Plans Affect 
Tomorrows Management 


Three words are creating new trends in man- 


agement thinking: 


® Decentralization. 


® Electronics. 


® Education. 


E. P. Brooks 
Massachusetts Institute of Technology 
Cambridge 


LOOKING AHEAD, it is certain 
that management is going to be faced 
with new, as well as changing condi- 
tions. Some of the more important 
factors include: 

1. The effects that the greatly in- 
creased demand for goods and serv- 
ices will have on decisions which 
industrial leaders must make. 

2. Pressures to improve the living 
standard, compounded by the de- 
mand for more and more goods. 

3. How to cope with the ratio of 
capital used to the labor content in 
the production process. Not only will 
more capital per worker be employed, 
but the capital in the form of facil- 
ities, machines and equipment will be 
more complex as industry finds more 
ways to apply the developments of 
the nation’s research laboratories and 
university research centers. 

4. Problems resulting from the 
diminishment of natural resources. 
Research and development will be 
asked to find substitutes or more effi- 
cient uses for diminishing raw mate- 
rials, such as oil and gas. Here, fu- 
ture management will be at the very 
heart of decisions directing the use 
of capital and trained minds in this 
search. 

5. Continuation of the struggle be- 
tween different elements in the in- 
dustrial society—each for a greater 
share of the results of the production 
of goods; the government for taxes, 
the owners for dividends, and labor 
for higher wages. 

Lastly, among the new or changed 
conditions that will confront future 
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management is the phenomenon of 
Bigness. 

Every generation has had its bigs: 
Bigness in the absolute sense rather 
than in a relative sense—bigness in 
government, bigness in armaments, 
bigness in power, in industrial units, 
bigness in organized labor. The abil- 
ity to cope with Bigness and make it 
serve instead of enslave the economy 
will have a great bearing on the con- 
tinued rise in the standard of living 
ond on the very structure of the 
society of the future. Industrial lead- 
ers must be developed who have the 
abilities necessary to cope with this. 

To prepare men for future man- 
agerial responsibility, these develop- 
ments become increasingly apparent 
and helpful as the nation progresses 
in its industrial growth. 


Trend Toward Decentralization. 
The first of these is a concept of or- 
ganization of enterprise itself—both 
as to work and the people who do 
the work. This is currently talked 
about glibly, but there still is a great 
lack of understanding about it. The 
word that it goes by has different 
meanings to different people. “De- 
centralization” means geographical 
dispersal of units to some people; to 
others it means new delegations of 
responsibility and authority; to some 
it is thought to apply only to large 
organizations. 

What is the basic reason for believ- 
ing that decentralization of responsi- 
bility and authority holds the prom- 
ise it does as seen by an increasing 


number of forward-looking execu- 
tive leaders? The belief rests on this 
simple fact: It provides the opportu- 
nity for creative accomplishment to 
more people. 

Man is essentially a creative being 
—not all men, to be sure, but cer- 
tainly more than just a few. One of 
the great human urges is for the sat- 
isfactions which come from creative 
accomplishment. Unless we are going 
to depend on developing a breed of 
super-men to serve as chief execu- 
tive officers, we must so construct 
our enterprises that more and more 
men are scattered throughout the or- 
ganization who, working within the 
“purpose of the high command,” can 
bring their own abilities to bear upon 
the problems over which they preside. 
This is the sound psychological foun- 
dation on which the organizational 
theory of decentralization rests. 

And let those take heed who think 
the need for spreading responsibility 
and authority applies only to big 
companies. Some of the worst exam- 
ples of the stifling of initiative and 
the blocking of progress through 
tight control are to be found in small 
organizations, by one man. A one- 
man lordship in a small enterprise 
can stultify initiative just as the dead 
hand of bureaucracy stultifies prog- 
ress in a large-scale operation. 


The Electronic Era. The second de- 
velopment which promises to become 
a new tool to serve management’s 
needs comes from the field of elec- 
tronics. 

Technical research has developed 
basic principles applying to informa- 
tion flow and physical systems. In 
addition to these basic principles, the 
electronic and data-processing devel- 
opments of the last few years make 
available a new family of tools which 
can be employed as aids to making 
management decisions. 

We are on the frontier of a new 
application of science to the dy- 
namics of industrial and economic 
systems. In this development the 
inter-relationship between organiza- 
tion structure and the flow of infor- 
mation, money and materials should 
give management a new insight into 
some of its most perplexing problems. 

The rate of acceptance of these 
basic principles and electronic ma- 
chines to implement them will be set 
by the rate at which management 
understands and utilizes them. There 
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Today's Plans, Tomorrow's Management .. . 





is one major problem: Technical ad- 
vances are coming more rapidly than 
the normal retirement- promotion 
cycles produce executives trained in 
using, to best advantage, the new 
techniques that science makes avail- 
able. Management at all levels should 
therefore be made conversant with 
the new tools now becoming avail- 
able. 


New Role of Education. The third 
development is a new reliance on 
education. 

Prior to World War II little delib- 
erate attention was paid by manage- 
ment, in general, to improving its 
managerial talent and to planning 
for future executive leadership. 
Chance played a big role in selections 
for advancement clear up to top 
echelons, This resulted in important 
positions being filled by men who had 
limited experience—usually in one 
phase of a bus‘ness. As firms grew in 
size, environment, social as well as 
economic, underwent a rapid change. 
Decision-making involving over-all 
policy was forced on men whose 
backgrounds of experience and train- 
ing were wholly inadequate. True, 
men were found who made good— 
but the trial and error method of se- 
lection was often pretty costly to a 
company. There just weren’t enough 
“good” men to keep up with the 
needs produced by retirement, turn- 
over and growth. 

The war brought a tremendous 
change in the attitude of industry to- 
ward training and education. It 
seemed to dawn on industry all at 
once that if a firm was to swim, to 
prosper, even to continue to exist, it 
dared not leave so much to chance; 
that all ranks of management had to 
become more knowledgable, and men 
had to be prepared for future execu- 
tive leadership if the company was 
to continue to be successful. 

The movement took two forms. 


inter-Company Training. Training 
programs became common within 
companies of all sizes, Usually they 
commenced at the foreman and su- 
pervisory level in production and 
sales and extended to middle man- 
agement. Such programs are today of 
many kinds. Much good effort has 
been put into them, and much has 
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been accomplished as a result. Efforts 
are being made now very generally 
to evaluate these programs, and as a 
result, considerable improvement in 
their effectiveness may be expected. 

Concurrently at higher levels of 
management, future personnel needs 
were estimated and scheduled. Under 
steadily improving personnel admin- 
istration, promising men were taken 
from jobs where they were perform- 
ing satisfactorily and deliberately 
placed in other branches of the busi- 
ness—often to the momentary dis- 
comfiture of the supervisor in both 
the old and the new job. Such efforts, 
within the company, to improve and 
prepare for the future, are today 
common in more and more compa- 
nies both small and large. 


External Education. The second 
form of industry’s recognition of its 
need for education for management 
has been external to the company. 
In the last few years literally tens 
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of thousands of junior, senior and 
even top executives have spent from 
a few days to weeks and months, in 
attendance at seminars or organized 
courses of study, offered by schools 
of business and such organizations as 
the American Management Associa- 
tion. 

These programs cover different 
fields, vary greatly in depth, and are 
conducted with varying degrees of 
effectiveness. That they exist in such 
numbers and are attended by so 
many thousands year after year, 
testifies to two significant facts: 

@ Industry itself through its boards 
of directors and top management 
recognizes the need for training 
their management people and for 
developing executive talent. 
Individual employes themselves, 
faced with responsibilities of ad- 
ministration, or management, seek 
more knowledge, want a less paro- 
chial view, wish to make them- 
selves more competent. 

The question is often asked whether 
this extraordinary attendance at such 
programs is a fad, and whether it 
will pass with a change in the econ- 
omy, or for other reasons, The an- 
swer is “no,” provided such programs 
continue effectively to serve their 
purpose. It is a healthy sign that 
many companies today are making 
serious attempts to evaluate the re- 
sults of such external programs on 
their own men. This is a difficult 
kind of evaluation, but much is being 
deduced from trying to evaluate. 
Here, as in other worlds, “results 
count.” 

Current literature on the subject 
of management training contains 
many references to the dangers of 
producing, both in industry and in 
educational programs, a_ stereotype 
class of people. The fear is expressed 
that we are breeding out boldness, 
imagination, initiative; that we are 
relying too heavily on group effort, 
on how to get along with people. 

The conditions which give rise to 
these fears should be recognized and 
the warnings should be taken seri- 
ously, but at present there are no 
signs that we are losing our tradi- 
tional American faith in the individ- 
ual to whom we must always look 
for progress, 
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ONE THING YOU CAN COUNT ON-= 





~ QUALITY 


made Larkin 


the Leader. 


You can buy Larkin 


Fittings through your supply store 
with full confidence that 


they are the finest fittings money can buy. 


Hexagonal Swages and Bull Plugs e External Upset Swages and Sub-Tubing Nipples °* Refinery Swaged 

Nipples and Bull Plugs * Seamless Casing Nipples ° Seamless Tubing Nipples * Steel Tubing Couplings 

* Substitute Couplings * Sub-Tubing Nipples and Pup Joints °* Perforated Tubing Nipples * Adaptor 
Nipples °* Boiler Nipples * Choke Nipples. 


LARKIN PACKER COMPANY, INC. 


WAXAHACHIE, TEXAS 
..- Through Your Supply Store 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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How Monel pays off 
in equipment exposed to salt solutions 


... pays off in pumps At Caloil’s Perth Amboy 
refinery, this pump supplies 40,000 GPM of brackish 
cooling water. To counter the severe corrosive and erosive 
conditions, its shaft sleeves and 2200-lb. impeller are Monel* 
nickel-copper alloy. Monel alloy is a money-saver 
in seawater pumps. 


pays off in piping... 
In this California refinery, light- 
weight Monel lines proved able to handle salt water years 
longer than cast iron. This experience has been 
duplicated so often, Monel alloy piping, fittings, and valves 
are now becoming standard for such service. 


..- pays off in structurals 


The value of Monel alloy sheathing in , 
preventing splash-zone corrosion of offshore 
structures like this is well-known. 
A less spectacular but equally valuable use is for 
plant structurals subject to salt splash, spill 
or atmospheres . . . tank supports, for 
example, or just plain nuts and bolts. 


pays off in process vessels... 
These Sharples Super-D-Hydrators 
filter sodium sulfate crystals, wash them 
in brine and then dry them. Monel alloy provides 
just the needed properties for parts.... 
top-notch resistance to both corrosives, 
strength to handle high centrifugal 
forces, excellent fabricability. 


... pays off in heat exchangers, condensers 


This barometric condenser is now in service at a 
large eastern sugar refinery. It features a Monel Clad Steel 
shell and solid Monel alloy internals. This construction 
has proved so effective in resisting the corrosive attack of 
brackish bay water that the refinery has standardized on Monel. 


If your equipment for handling seawater and salt 
solutions is deteriorating faster than it should, an evaluation 
of Monel alloy in the application may prove helpful. 
Write Inco’s Development and Research Division. — -negisteres trademark 


THE INTERNATIONAL NICKEL COMPANY, INC., G67 Wall Street, New York 5, N.Y. 


4S. , 
INCO. Nickel 
reseeenes Alloys 
Monel .». for minimum maintenance , 
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if Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 

é — informative—and interesting. 

“If Oil Could Speak” it would tell the American public: 


@In terms of over-all energy requirements, oil and gas are meeting 
two-thirds of the nation’s total needs. Natural gas and natural gas 
liquids provide 25.5 percent of the total requirements. Natural gas has 
virtually replaced manufactured gas in industrial and domestic 
heating. 


®@ The oil industry invests an average of $23,000 to provide the tools 
and labor necessary to equip and supply each employe. This year, 
the oil industry will put more than $5 billion into capital expenditures. 


© Consumption of oil by modern war machines is almost unbelievable. 
One of our newest airplanes burns in one hour as much fuel as the 
typical family auto in three years. 


© Average cost of drilling a wildcat well is $90,000—and can range up 
to more than $1 million. 


© Authorities have estimated that the nation’s oil men must discover at 
least 70 billion barrels of new oil in the next 20 years. This is as much 
oil as they found from 1859 to 1950. 


® Since the establishment of the U. S. Patent Office in 1836, about 3000 
patents for processes designed to tap the vast quantities of petroleum 
in the nation’s oil shale deposits have been granted. 


® Maintaining and expanding the world petroleum industry in the next 
10 years will require 115 billion dollars in capital expenditures—nearly 
twice the annual budget of the U. S. Of this sum, $73.5 billion will be 
spent within the U. S. 


@ Oil and gas production will generate more than half a billion dollars 
in U. S. income taxes this year, and over 250 million dollars in other 
federal, state, and local taxes. 


@ In 1954, farmers used more than one and one-third billion dollars’ 
worth of gasoline and other petroleum products, an increase of 20.5 
percent over 1950. 


® More than 24 million households now use natural gas. 
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PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


THRU VISION 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 
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How to tame 
a dust collection 
problem 








Look for the ‘hidden’ factors that deliver important 
extra efficiency, like the exclusive Shave-off in Buell 
Cyclones that harnesses the double-eddy currents to trap 
an extra percentage of dust. Side-entry of gases, 
Buell-designed manifolds, proper proportioning, 
extra-heavy-plate construction provide even more 
efficiency. Send for the ready 

reference booklet, “The Collection 

and Recovery of Industrial Dusts”. 

Dept. 21-G, Buell Engineering 

Company, Inc., 70 Pine Street, 

New York 5, New York 


BUELL “SF” ELECTRIC PRECIPITATOR-CYCLONE 
CYCLONE PRECIPITATOR COMBINATION 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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What's Happening... 





...in the Industry 


Japanese Industry Racing Ahead 


Total industrial production increases by more 
than two and one-half times since 1950. 


Japan is outpacing all other nations 
(including the U. S. and Western 
Germany) in the rate of growth of its 
manufacturing industries and exports 
according to Dr. Robert S. Aries, re- 
cently returned from Nippon. Its tex- 
tile industry holds a primary position, 
and in view of the introduction of 
the newest synthetics should further 
improve its world status, he said. 
Total industrial production has in- 
creased 2.6 times over its 1950 level. 
The chemical industries are growing 
at the rate of 15 percent per year, 
as contrasted to less than 10 percent 
per year in the U.S.A. 

Here is further information given 
out by Dr. Aries: 

Plastics 

© Japan now ranks fourth in the 
world’s plastic production, making 
currently 340,000 tons of products 
and may be ahead of Britain in 1959, 
and only slightly behind West Ger- 
many. Exports have been doubling 
every year for the last five years, the 
biggest increase being in polyvinyl 
chloride. Four new polyethylene 
plants are being built or designed 
under licenses from the U. S. 
Western Europe. 


and 


© Japanese chemical engineers have 
done all the process development 
based on the laboratory work on high 
density polyethylene of professor Zieg- 
ler of Germany and put up a large 
plant in production, an achievement 
which even some U. S. companies 
were unable to accomplish as quickly 
and efficiently. 

@ The Japanese have developed 
original processes for urea, hydrocy- 
anic acid, vinyl pyridine and many 
other plastics raw materials. (The 
Japanese chemist is not merely a fol- 
lower and adapter of foreign pro- 
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cesses but also an ingenious and cre- 
ative innovator. ) 
Rubber Industry 

© The Japanese rubber industry 
has expanded with the strong demand 
for tires and exports to Southeast 
Asia. In 1956, the output was over 
102,000 tons compared with 87,000 
tons in 1955. Current sales are above 
$300,000,000 yearly, of which 14 per- 
cent is accounted by exports, half of 
which is in tires. Synthetic rubber 
plants now being projected will be a 
tremendous spur to the industry and 
its cost picture. 
Fertilizers 

© As to Japanese fertilizer indus- 
tries, the 1957 production of ammo- 
nium sulfate is estimated at 4 million 


tons, or 2.5 times the 1950 output. 
Exports should account by 1960 for 
50 percent of the output. Japan is 
now and will continue to be the 
world’s largest urea producer, pro- 
duction in 1956 being 290,000 tons, 
or more than double that of 1954. 
Based on plants being built or engi- 
neered, production will increase 30 
percent per year until 1960. In 1957 
phosphate fertilizer exports should 
amount to 350,000 tons. Calcium cy- 
anamide whose production is 550,000 
tons is consumed mostly domestically. 
Chemical Industry 

© Although dependent upon im- 
ports for most of its raw materials, 
the Japanese chemical industry will 
double in size, by 1965, particularly 
in petrochemicals, where it can be 
competitive in world markets. 

© A survey of 190 Japanese chemi- 
cal companies indicates that they will 
spent $500 million in 1957 and 1958 
for new installations. 





Gulf Develops New Isom Process 


Gulf is planning on building a pen- 
tane hydroisomerization unit in the 
near future. This new hydroisomeri- 
zation process, which Gulf Research & 
Development Co, played a leading role 
in developing, will substantially in- 
crease the production of high octane 
gasoline. 

Long known as a laboratory possi- 
bility, hydroisomerization has not pre- 
viously been practically adapted to 
gasoline manufacture. In a planned 
Gulf operation, the light gasoline 
fractions will be passed over beds of 
platinum catalyst, in the presence of 
hydrogen, at moderately elevated 
pressures and high flow rates. 

The resulting product will be frac- 
tionated to obtain the very high oc- 
tane number liquids. Unconverted 
original material, which will remain 
after the first pass, may be fed back 


for ultimate conversion, depending on 
the octane number requirement of the 
refinery. The process is based on re- 
search and development work carried 
out in the laboratories of Gulf and in 
those of the Universal Oil Products 
Co. 

A possible advantage of the new 
process will be the lessening of the 
severity of processing required from 
present refinery methods in meeting 
the present demand for the highest 
octane products. With hydroisomeri- 
zation providing a new, high octane 
source, other reforming units may be 
operated under milder conditions, 

Hydroisomerization is a significant 
development which will equip refiners 
to manufacture more of the type of 
gasoline which will be needed in the 
present higher-compression engine age. 

While not all automobiles yet need 
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Hard to Beat in Any Service—Crane Valves 


Distinguished in Service on hard-to-hold 


fluid in petrochem processing 


Some fluids by nature are appreciably harder 
to hold than others, even at low pressures 
and temperatures. One such fluid is cuprous 
ammonium acetate, being handled as 
shown here with a Crane 14-in. steel wedge 
gate valve. 

This installation is at Petroleum Chemi- 
cals, Inc., a large butadiene plant at Lake 
Charles, La. Working pressure is less than 50 
p. s. i. and the temperature is under 32 F°. 

The low line pressure against the disc 
when closed, doesn’t help much to keep the 
valve tight. Leakproof closure on the fluid 


depends entirely on the quality of bearing 
surface finish, the preciseness and accuracy 
of disc travel, and resistance of seating 
members to corrosion. 

That’s how this Crane 47X gate valve 
has been holding tightly on this penetrat- 
ing fluid since 1944, with still no sign of 
seat leakage. And the only maintenance 
given it has been routine repacking at turn- 
around every one or two years. 

Thai’s the kind of quality Crane puts 
into valves for every need. Get the facts 
from your Crane Representative. 


IDEAS FOR YOU in the 
36 pages of “Valve Per- 
formance Facts.” Ask your 
Crane Man for a copy, or 
write to address below. 


C RAN E VALVES & FITTINGS 


PIPE «© PLUMBING e 


KITCHENS e 


HEATING e 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Gulf process chemist Robert Kline makes adjustment on one of the new experimental refining 
units which was used in developing the new hydroisomerization process. 


the so-caled super-premium fuels with oc- 
tane numbers in excess of 100, the octane 
number of even the premium grade is 
approaching 100, and that of “regular” 
gasoline is also rising to satisfy the re- 
quirements of cars not needing super- 
premium. These increases require that the 
total gasoline supply available to refiners 
possess increasingly higher octane number. 

Hydroisomerization could make available 
a bulk supply of higher octane fuel by 
upgrading a possible 20 percent of the 
increased gasoline production which is an- 
ticipated for the whole industry by 1960. 
The petroleum fraction so processed would 
represent an important component of gaso- 
line. 


The process is so efficient it achieves 
nearly 100 percent yield of high octane 
number fuels from the low quality charge. 
It uses a long-life, fixed-bed catalyst par- 
ticularly formulated for its purpose. 

Hydroisomerization upgrades the lightest 
liquid part of straight-run gasoline, com- 
posed of pentane and hexane. The process 
chemically rearranges their molecular struc- 
ture into the more desirable isopentane and 
isohexanes. 

The change raises the octane rating of 
the pentane portion of gasoline stock from 
around 88 octane number (leaded) to 
around 106 octane number. The hexane 
portion of the stock is boosted from a 
leaded octane number as low as 65 to 95 
or higher. 


To Study Need for Engineering Teachers 


A $10,000 grant of the National Science 
Foundation will support the first phase of 
a comprehensive study of how American 
engineering colleges may attract and keep 
top-flight engineering teachers for their 
growing numbers of students. 

The American Society for Engineering 
Education, sponsor of the project, says 
the Science Foundation grant will be used 
for preliminary work on a study “to de- 
termine and describe in detail the char- 
acter and magnitude of the manpower 
and related financial needs of engineering 
colleges” and for organizing a full-scale 
attack on the problem. 

When these needs are better under- 
stood, the Society’s project will go on to 
identify and specify the problems to be 
solved in meeting these needs, to deter- 
min and describe the special opportuni- 
ties, satisfactions, and problems of engi- 
neering teaching, and to formulate the 
conditions which engineering colleges 
must fulfill to attract and develop good 
teachers for their faculties. 
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Dr. W. L. Everitt, dean of the college 
of engineering at the University of IIli- 
nois and president of the American Society 
for Engineering Education, announced the 
grant of the National Science Foundation. 
“This study of recruiting, developing, and 
utilizing engineering faculties,” he said, 
“comes at a time when the competition 
for men to serve in these faculties is be- 
coming increasingly acute and when 
greatly increased numbers of students re- 
quiring even larger faculties in our engi- 
neering schools are in immediate 
pect.” 

“The first step in the project,” said 
Dean Hazen, “is to find out in some detail 
what shortages now exist and how great 
are the faculty needs now anticipated by 
engineering colleges.” It is to start this 
study and to make detailed plans for sub- 
sequent phases of the project that the 
National Science Foundation grant is to 
be used. 


pros- 


What's Happening .. . 


Oil Defense Units Being 
Set Up At Local Level 


The Department of the Interior is mak- 
ing good progress in its efforts to coordi- 
nate oil planning with post-attack program 
of the Federal Civil Defense Administra- 
tion. Since there is no authority for the 
establishment of separate oil committees 
to handle emergency situations at local 
levels, the obstacle is being overcome by 
integrating industry officials. This is be- 
ing done on a voluntary basis with the 
state and community groups being estab- 
lished under the FCDA. 

Now, oil reserves have been established 
in critical areas — generally industrial sec- 
tions of the country which are considered 
to be the most likely enemy targets. 

It is thought that in the event of a 
disaster, local oil personnel would be 
brought directly under the jurisdiction of 
an emergency oil committee which would 
be established. The groups would be re- 
sponsible for expediting distribution of both 
military and civilian oil supplies under fed- 
eral directions. 


Reorganization of Refinery 
Is Announced by Atlantic 


The Atlantic Refining Co. has reorgan- 
ized its Philadelphia refinery by combining 
the operating departments into one divi- 
sion and by combining certain service di- 
visions, The four new units will be known 
as the process, services, mechanical inspec- 
tion, and plant protection divisions. 

Concurrent with this reorganization, D. 
T. Shaw, refinery manager, has announced 
new personnel appointments as follows: 

C. W. Stose, formerly general manager 
of the company’s crude oil purchases and 
sales activities, has been named general 
superintendent of the process division. He 
will be responsible for all refining opera- 
tions at Philadelphia including the produc- 
tion of lubricants and chemicals. 

W. O. Hoffman, formerly superintendent 
of the mechanical department, has been 
appointed general superintendent of the 
services division and will direct all main- 
tenance, power, and stores activities. 

J. K. Deichler and T. J. Lavin will con- 
tinue as superintendents of the mechanical 
inspection and the plant protection divi- 
sions respectively. S 


College Professors Attend 
Oil Company's Seminar 


Eighteen college educators last month 
had two weeks “in residence” with the 
Standard Oil Company of California in the 
Seventh Annual University Faculty Semi- 
nar sponsored by the company. 

A concentrated course on the oil indus- 
try, the yearly study session brings the 
guests together with Standard executives 
in a series of informal meetings designed 
to stimulate mutual understanding and in- 
terchange of ideas between businessmen 
and educators. In addition to the confer- 
ences with management, the program in- 
cludes field trips to Standard’s refining, 
research, production and marketing instal- 
lations. 

Participants this year represent colleges 
throughout the Far West, the East, South 
and Southwest, in keeping with the Com- 
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pany’s expanding national and _ interna- 
tional scope. Thus far 61 colleges and uni- 
versities have sent representatives to the 
seminar one or more times. 


AEC Needs More Engineers 


The activities of the Concentrate Pro- 
curement division of the Atomic Energy 
Commission’s Grand Junction Operations 
Office are approaching a full grown pro- 
gram and administration of uranium mills 
contracts is becoming a more important 
and vital part of the program 

To assist in the administration of these 
concentrate procurement contracts addi- 
tional personnel will be required. The 
qualification standards are as follows: 

Graduate engineers with a minimum of 
four years experience in design, construc- 
tion, or operation of ore beneficiation or 
hydrometallurgical plants. Duties involve 
administration of mill contracts through- 
out Western United States. Annual salary 
range $7035 to $10,065 dependent upon 
qualifications and experience. Submit 
resume of education, experience, and per- 
sonal history to Personnel Office, U. S. 
Atomic Ennergy Commission, Grand Junc- 
tion Operations Office, Grand Junction, 
Colorado. 


Ike Favors Aramco Position 


President Eisenhower has backed up 
U. S. tax laws which allow foreign-operat- 
ing oil companies such as Arabian Ameri- 
can Oil Co., to deduct foreign taxes in 
paying U. S. income taxes. 

The tax status of Aramco was chal- 
lenged by the O’Mahoney oil investigating 
subcommittee (PETROLEUM REFINER, May 
1957, p. 346). Eisenhower told reporters 
that the Internal Revenue Service always 
has allowed U. S. tax credits on foreign 
tax payments, and in the case of Aramco, 
has ruled that the Saudi Arabian levy was 
“an honest bona fide tax” instead of 
“merely an added royalty.” 

On another tax question, the President 


| supported Treasury Secretary Humphrey’s 


recommendations that rapid tax amortiza- 
tions be ended except for projects closely 
related to the development of national se- 
curity. Humphrey has testified that the 
federal government is losing money 


| through tax write-offs to non-military or 


atomic energy projects. 


Mohawk to Appeal Verdict 


A Federal Trade Commission Examiner 
has ruled the Mohawk Refining Corp., 
Newark, must label its re-refined products 
as such. This case is being considered as 
a “test case” for the commissions labeling 
requirements as Mohawk has indicated 
that it will appeal to the U. S. Supreme 
Court if necessary. No refiner has appealed 
to the courts an FTC decision. 

FTC Examiner J. Earl Cox said that 
Mohawk’s failure to differentiate its re- 
refined product from virgin oil constitutes 
a misrepresentation. He added that re- 
tailers and public alike prefer virgin oils, 
and that they are “entitled to get what 
they choose, though the choice may be 
dictated by caprice or by fashion or per- 
haps by ignorance.” 

On the other hand, Mohawk claims that 
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Booster station shutdowns are prohibitively expensive. At the Sun Oil 
Company's pumping station at Rochester, Michigan, crude oil is pumped 
24 hours a day, 7 days a week from Toledo, Ohio to Canada. One 

motor or pump shutdown would cost Sun Oil thousands of dollars in 
both maintenance and production costs. 


The Edison Omniguard is used by Sun Oil for alarm and control purposes 
in connection with the operation of two major pieces of equipment 

— a 500 hp motor and a 6 stage centrifugal pump. Seven points are 
under constant surveillance by the Omniguard apparatus; namely, 

the two motor bearings, the two pump bearings, the two pump seals, 
and the pump case. 

The alarm system at each point is pre-set for a given temperature, 
automatically warning the operator of any rise in temperature beyond 
the pre-set point and simultaneously shutting down the unit to 

prevent damage to major equipment in the pump station. All Omniguard 
temperature controls are located in a desk type console installed 

in the control room. 


The following Omniguard features prompted Sun engineers to specify 
it for the Oakland installation: 

1) Fast response 

2) Quick adjustment of pre-set points 

3) Ability to alarm and/or shut down selected points 

4) Small physical dimensions of the sensing element 

5) Explosion-proof construction at sensing element 

6) Associated equipment can be installed immediately 


Write for more technical details to: 
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advanced design: — extra heavy shaft, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 
abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one years. Perhaps we 
can be of help to you. 

Write us — no obligation. 


Write for Bulletin 
203-7 for Complete 


summary of acid 


and chemical pump 
dato. 
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What's Happening... 


its re-refined oil meets all standards of vir- 
gin oil, and that public interest does not 
require disclosure of its product unless all 
oils are required to be identified as to spe- 
cifications. Company maintains that re- 
refining produces no more variance in quali- 
ties of lube oils than does processing of 
crudes of various origin. 


Gas Turbine ‘Nearly Ready’ 


Three General Motors engineers have 
said that the automotive gas turbine is 
“nearly ready” to compete with piston en- 
gines in certain commercial and military 
operations. This is in direct contrast to 
GM’s previously pessimistic outlook for gas 
turbines. 

The engineers described gas turbines as 
“practical and feasible” for heavy duty and 
military vehicles with “no additional en- 
gineering breakthroughs required to put 
heavy turbine vehicles on the road.” 

It was indicated that the first introduc- 
tion might be in military vehicles since the 
military stands to gain most from this type 
of power plant. 


Austrians Give Back Plants 


A committee has been named by the 
Austrian Cabinet to effect the restitution 
of two refineries to private industry. The 
Vienna-Floridsdorf refinery is to be re- 
turned to Royal Dutch Shell and the 
Vienna-Kagran plant returned to Socony. 
Agreement in principle has also been 
reached between the Austrian Government 
and Standard Oil Company (New Jersey) 
and Shell. Each would be awarded an 
additional 25 percent of the stock of the 
former German distribution system in west- 
ern Austria, Deutsche Gasolin AG. In re- 
turn, Shell and Standard agreed to re- 
linquish their marketing concerns in east 
Austria to the government. 

Included among other agreements in- 
tended to compensate for Hitler’s seizure 
of the industry in 1939 and Russian ad- 
ministration of east Austrian oil from 1945- 
1955 was the proposed restitution to Cana- 
dian owners of the drilling company, Van 
Sickle. 


Sohio: ‘Don't Tread On Me’ 


In the first four and one-half months 
of its Sohio Shield Plan, The Standard Oil 
Co. (Ohio) paid five cash rewards totaling 
$2000 to Ohio citizens and law enforce- 
ment officers responsible for the capture 
and conviction of holdup men and bur- 
glars who tackled service stations of the 
company and its dealers. The plan not 
only covers service stations, but also bulk 
plants and distributors’ offices and other 
regular places of business. 


More Refiners Reduce Runs 


The list of companies reducing refinery 
runs is growing steadily as refiners attempt 
to alleviate the stocks of refined products 
which have caused an industry-wide im- 
balance. So far, the following have been 


} announced: 


Indiana-Standard and subsidiaries’ runs 
averaged 11,000 bpd less in June than they 
did in June of last year. 

Esso’s runs were 55,000 bpd below its 
rate of last June. Previous plans were to 
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Another step ahead in Marsh Gauges: the new Marsh 
““Safecase”. Down to the final detail this gauge is de- 
veloped for those applications where an unexpected surge 
of heavy, explosive over-pressure can occur. 


In the “‘Safecase” a solid metal barrier protects 

the entire face. But, still more important, the entire 

back of the gauge is a thin, ductile plate, designed to 

open out when subjected to abnormal pressure. Back plate 
is held firmly to the case by two holding screws and 
cannot be dislodged by a pressure blowout. 


In exhaustive tests it has never been possible to 

shatter the crystal or create any other dangerous condition 
in a “‘Safecase” gauge with its safety-release back. 

The accompanying illustration shows the result of one 

of a series of tests in which blank cartridges 

were fired in the back of the case without 

even breaking the crystal. Think what that 

means in safety to operating men! 


Yes, an important development. . . but 
merely the kind you would expect from 
the manufacturer who originated the 
““Connoweld” tube, the “‘Marshalloy” 
case, the Mastergauge movement 

and practically all of the major 
advancements in pressure gauges. 

Ask for up-to-the-minute 

information. 


Pressure of explosive force 
merely opens out safety back 


Instead of depending on blow-out plugs, entire back of 

Safecase Gauge is designed to yield to over-pressure. Photo 

at left shows actual result of firing cartridge within back of case. 
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increase runs by 11,000 over the May 
rate, but runs averaged 14,000 bpd less. 

Shell’s move had its Houston and Norco, 
La., and Wood River, IIL, refineries run- 
ning 15,000 bpd less than the 400,000 to 
450,000 bpd they have been charging. 

Cities Service announced that it cut 
back crude runs of 10,000 bpd at its Lake 
Charles, La., refinery. 

Humble reduced runs at its Baytown 
refinery by 15,000 bpd below the rate 
projected at the beginning of this year, 
and that its runs for the period January 
through August 1957 are expected to be 
about 23,000 bpd below the runs for the 
same period last year. 

Suntide Refining cut its refinery runs 
by 11,000 bpd at Corpus Chr'sti, Texas, 
and refinery is now running 55,000 bpd. 

Socony and Magnolia cut back 15,000 
bpd with 10,000 barrels of this at Beau- 
mont. The rest was proportioned to 
Socony’s East Chicago and East St. Louis 
plants. 

Clark Oil Refin’ng reduced runs from 
25 to 30 percent at its Marrero, La., plant. 
Plans are to extend reduction for another 
month or two. 


ASME Forms New Group 


A new group to deal with the increas- 
ingly complex engineering problems en- 
countered in keeping industrial equipment 
in operating condition has been formed 
by The American Society of Mechanical 
Engineers, it has been announced. The 
unit will cover such topics as, modifica- 
tion of equipment and facilities to reduce 
or eliminate maintenance problems and 
prescribing corrective measures; the devel- 
opment and use of special instruments; and 
managerial activities such as organization, 
planning and keeping of records. 

Chairman of the new group is Guerard 
Mackey of the E. I. du Pont Engineering 
department, Wilmington, Del. As part of 
its program the group will sponsor tech- 


nical papers to be presented at national | 
meetings of ASME, and, in the future, | 


may sponsor conferences in various parts 
of the country to consider special main- 
tenance problems. 


According to Mackey, the objective of | 
the group is to help keep engineers up to | 


date on the new development in the 


field of maintenance or plant engineering | 


“needed to match the complexity of 


design and construction of the modern | 


industrial plant today.” 


Patent Office Seeking Help 


The U. S. Patent Office is in need of 
engineers and scientists to serve as patent 
examiners, according to The New York 
Patent Law Association. The association 
reports that while delays in the processing 
of patent applications in the Patent Office 
have been somewhat reduced during the 
past year, it still takes about ten months 
before a new patent application is first 
examined, and an average of three-and- 
one-half years before a patent is issued. 


These delays create uncertainty as to 
the patent status of new products and 
processes and tend to slow down or defer 
their adoption by industry and their in- 
troduction to the public. 


Key to this log jam is more Patent 
Examiners—technically trained men and 
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women who will evaluate applications for 
patents in the technical fields constituting 
industry’s latest frontiers to determine 
whether the new suggestions are novel and 
whether invention is involved. While there 
are openings in all areas, electrical engi- 
neers and electronics specialists are par- 
ticularly needed. 

Men and women holding college de- 
grees in engineering or applied science, 
or a degree with a major in chemistry or 
physics, or with certain combined credits 
in these fields, are eligible for appointment 
as Patent Examiners, without examina- 
tion, upon application to the Commis- 
sioner of Patents in Washington, D. C. 

Under the revised salary schedule the 
minimum starting salary is $4,480 per 
year. Promotion to $5,335 per year may be 
expected after three months service, based 
solely on ability and work performance. 
With six months professional experience 
in engineering, chemistry, physics, or pat- 
ent law, the starting salary is $5,335 per 
year with an expected increase to $6,250 
nine months later. It is normal for an 
examiner to be earning $8,215 annually 
in less than five years after graduation 
from college, with additional opportunities 
for promotion up to $13.760. 


India OK’s New Oil Firms 


A “general agreement” has been reached 
between Assam Oil Co., subsidiary of Bur- 
mah Oil Co., Ltd., and the government of 
India to form two new companies for the 


producing and refining of oil in north- 
eastern India. 

According to the terms of the agree- 
ment, the Indian government will receive 
one-third of the equity capital in each 
company, with the remainder going to 
Assam Oil. Also, India will appoint four 
men to the 12-man board of directors of 
each company. 

While the producing company will be 
called, Oil India, no name has yet been 
chosen for the refining company. It is ex- 
pected that the refinery will be built in 
West Bengal province. 


More LPG for Northwest 


More liquefied petroleum gases and in- 
dustrial fuel oils will soon be available to 
northwest markets as a result of a contract 
between General Petroleum Corp. and Cas- 
cade Natural Gas Corp. which will provide 
the oil company’s refinery at Ferndale, 
Wash., with supplemental supplies of nat- 
ural gas. 


Delivery of the gas will start August 1. 
The gas company is expected to deliver 
more than four billion cubic feet of nat- 
ural gas during the five-year period of the 
contract. 

The gas company is building a 15 mile 
pipeline to the refinery from the main line 
of the Pacific Northwest Pipeline Corp., 
about six miles east of the refinery. The 
Pacific Northwest pipeline is connected to 
gas fields in Colorado, Wyoming, and the 
San Juan Basin of Colorado and New 
Mexico. Later this year, it is anticipated 
the pipeline will be connected to the gas 
fields of the Peace River area of Canada. 


Study Wartime Oil Needs 


The Military Petroleum Advisory Board 
has met to lay the groundwork for a new 
study that will determine how oil require- 
ments could best be met during a future 
emergency. 

Various committees and subgroups are 
to begin work immediately on pinpointing 
oil availability. This is expected to take 
about six months. Then, data will be cor- 
related with military “‘assumptions” as to 
the extent and nature of a possible emer- 
gency. The final conclusions from the Mili- 
tary Petroleum Advisory Board probably 
won’t be reached until about a year from 
now. 


Tax Write-Offs Told 


The Office of Defense Mobilization has 
approved a rapid tax amortization for a 
$675,000 alkylation unit proposed to be 
built by Sunshine State Refineries, Miami, 
at its Tampa, Fla., site. Of the total pro- 
jected outlay, $605,000 was certified at 
100 percent, and $70,000 at 45 percent. 

Sunshine’s proposed 500 bpd unit was 
one of the last applications received prior 
to closing the alkylate goal last November. 

In December, 1955, Sunshine received a 
fast tax write-off for a basic refinery of 
10,000 bpd capacity. The $10 million pro- 
posed plant was certified at 65 percent for 
refinery equipment, 45 percent for auxili- 
ary units, and 15 percent for buildings. 

The entire project is reportedly still in 
the promotional stage, and the company is 
still seeking a crude source. 

Rapid tax amortization has also been 
approved for a proposed 15,000 bpd re- 
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finery of Southland Oil Co., Dallas, at 
Tampa, Fla. Application for the refinery 
had been filed prior to the closing date 
of the basic refining goal in April, 1956, 
but was delayed because it included alky- 
lation facilities, the goal for which was 
closed in November, 1955. Lengthy dis- 
cussions over the possible reopening of the 
goal did not bear fruit, so the application 
was finally reprocessed with $1.35 million 
in alkylation facilities deleted. 

The company received 65 percent on 
$4.2 million for the refinery, 45 percent on 
$3.85 million for auxiliary equipment, and 
15 percent on $150,000 for buildings. 

Also receiving a fast tax write-off, 40 
percent on $656,000, was Phillips Petro- 
leum Co. on a gathering system to supply 
a natucal gas liquids extraction plant in 
Andrews County, Texas. This was one of 
the last applications to be received prior 
to clos ng the goal in 1955. 


Houdry Gets Dollar Promise 


Houdry Process Corp. has received a 
government guarantee of dollar exchange 
for royalties from the Societa Arionaria 
Raffinazione Ojilli Minerali (SAROM) of 
Italy. Houdry has licensed the Italian re- 
fining firm to use the Houdryforming 
process. 

The agreement says that if Houdry 
should be unable to convert the royalty 
payments from lire into dollars through 
regular foreign exchange channels, the 
government will provide the dollar ex- 
change up to $750,000. 


Device Measures Friction 


New devices for measuring friction in- 
side automobile engines during actual op- 
eration will help designers increase usable 
power output, H. T. Mueller of Ethyl 
Corp.’s Research Laboratories, Detroit, told 
the summer meeting of the Society of 
Automotive Engineers. Some of the gains 
in engine efficiency obtained by raising 
compression ratios will be lost if friction is 
excessive, he pointed out. To avoid this, 
engines must be designed to keep friction 
losses within reasonable limits under the 
stresses imposed by increased compression. 

Previously friction losses in an engine 
have been determined by measuring the 
power required to drive a non-firing en- 
gine. However, this motoring friction is 
only a rough indication of the actual fric- 
tion in an operating engine. 

Ethyl has developed two instruments 
which, when used together, provide data 
for measuring internal engine friction dur- 
ing operation. One of them, Mueller ex- 
plained, is a balanced-pressure indicator. 
It compares pressure inside an engine cylin- 
der with known reference pressure. 

The second instrument, an “average- 
cycle counter,” averages the variations in 
peak cylinder pressure as the engine runs. 
The data obtained relate cylinder pressure 
to crank angle time in the operating cycle. 
These data make it possible to calculate 
engine friction. 

Measuring true engine friction will be 
valuable to engine designers when study- 
ing improvements in brake horsepower and 
fuel economy as compression ratios are 
increased, Mueller said. It will permit 
them to determine whether friction or 
pumping losses are excessive, and to evalu- 
ate the merits of design changes aimed 
at overcoming such problems. 


— Changing Times — 


Last fall Union Oil Co. cancelled all of 
its billboard advertising. Reasons: possible 
creation of traffic hazards and increasing 
resentment by individuals and communities 
to obscuring natural beauties. Results: 
deluge of letters from city councils, plan- 
ning commissions, Chambers of Commerce, 
service clubs, newspapers, and individuals 
endorsing company action. 


If granted permission, Commerce Oil 
Refining will build a large tanker unload- 
ing pier at Conanicut Island, R. L., to 
serve a refinery which is planned for 
nearby. Catch is that company will have 
to construct offshore nets to catch stray 
torpedoes from Navy’s nearby test station. 


U. S. Public Health Service has formed 
new advisory committee on community aid 
pollution. First meeting of the 12-man 
committee in Washington reviewed the air 
pollution control program sct up by PHS 
under the 1955 Pollution Control Act. 


M, W. Kellogg will not contest AEC’s 
suspension of two of its licenses to use 
radioactive iridium-192 in radiography 
equipment in the company’s South Hous- 
ton plant. Difficulty started in March when 
several employes became contaminated— 
rumors and scare publicity magnified the 
incident. 


Army Chemical Corps workers have 
found they can sterilize sewerage or 
waste by irradiation. They conclude that 
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as a dead weight gage. Can 
be furnished in ranges of 


5-1000 psi or 50-5000 psi. 
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For those new, higher compression engines... 
a new Catforming catalyst 


The trend to higher compression engines is 
here to stay. And wide-awake refiners have Hich li tanes 
to produce fuels to suit these up-to-the-minute sner gasolune octane 


engines. through Pentafining 


Atlantic is proud to offer an advanced Cat- You can convert the low-quality n-paraffins 
forming catalyst designed to economically pro- (Cs, Ce, Cr) in your gasoline pool to high 
d hiohes wet li rT TY b octanes! Pentafining, the process developed 

_— ig! vecitunaneee ryt -st mca +0 « Cay eee by The Atlantic Refining Company, makes it 
utilized in your present equipment. For more possible. For full particulars, write today 
information, write, wire or call The Atlantic to The Atlantic Refining Company, P.O. 
Refining Company, P. O. Box 8138, Philadel- Box 8138, Philadelphia 1, Pennsylvania. 


phia 1, Pennsylvania. 


It’s the CATALYST that counts Mittin 
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FIRING CRUDE DISTILLATION 
UNIT HAVING WORLD'S HIGHEST 
THRUPUT . . . 


OIL-GAS TANDEM 


COMBUSTION UNITS 


Looming large in the effort to meet increased 
products demand on the petroleum industry 
is Tidewater Oil Company's ultra-modern 
Delaware Refinery, for which C. F. Braun & 
Co. were the engineers and constructors. 


We are proud that this mammoth 130,000 
barrel-per-day crude oil Foster Wheeler Cor- 
poration heater is fired by NATIONAL AIROIL 
BURNERS ... Why? .. . because NATIONAL 
AIROIL “Hi-Visk Airocool” Tandem Units are 
more than just combustion equipment. They are 
an exclusive Combustion System which has 
proved dependable in Petroleum Refineries 
throughout the world. 


“Hi-Visk Airocool"” Tandem Combustion Units 
(firing refinery gases, liquid asphalt, refinery 
fuel oils) hold heated combustion air within 
the high temperature zone until fuels and air 
are thoroughly mixed. This means that com- 
bustion takes place under the best conditions; 
the result: increased fuel efficiency with a 
minimum of excess air. 


NATIONAL AIROIL Tandem Units provide extra 
flame travel without adding to the furnace 
depth, eliminating flame inpingement on walls 
and tubes, extending the life of those elements; 
and because of this added flame length, the 
heat is more uniformly distributed. 


The Tandem Unit is popularly fired with 
NATIONAL AIROIL Combination Oil and Gas 
Burners. YOU will realize higher profits from 
YOUR heaters when Tandem Combustion Units 
ore specified. Further information sent upon 
request on your business letterhead. 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


1254 EAST SEDGLEY AVE., PHILA. 34, PA, 
outhwestern Division 
2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, 
AND FURNACE EQUIPMENT 


IQ? 





What's Happening... 


using nuclear reactor as radiation source, 
ultimate costs could run as low as quarter 
cent per gallon of waste. 


New Dow education project says com- 
pany will match gifts of up to $100 a year 
made by employes to accredited college 
or university. Employe may even specify 
purpose for which money is to be used. 


States collected taxes on 50.9 billion 
gallons of motor fuel during 1956——an 
increase of 2.4 billion gallons over 1955. 
State gasoline taxes averaged 5.54¢ in 
1956 as compared with 5.35¢ in 1955. 


Coastal Chemical Corp. plans to offer 
150,000 shares of class C common stock 
to farmers and other fertilizer users at 
$25 a share. Proceeds will be used to build 
anhydrous ammonia plant near Pascagoula, 
Miss.—then, product will be sold to stock- 
holders through preferred patronage 
rights. 


First pipe line ever built to transport 
solid materials over mountainous country 
has gone into operation, It carries mixture 
of crushed Gilsonite ore and water 72 
miles from the mines of American Gil- 
sonite Co. at Bonanza, Utah, to company’s 
refinery near Grand Junction, Colo., where 
it is converted into coke and gasoline. 


Maybe you'll be interested in knowing 
that Mobilgas Economy runs are also con- 
ducted in Australia, New Zealand, Philip- 
pines, South Africa, and Malaya. 


Chemicals and allied industries had 92 
work stoppages in 1956 involving 37,500 
workers . . . three out of four Esso Stand- 
ard employes are stockholders . . . on May 
20, Firestone Tire and Rubber produced 
its millionth ton of synthetic rubber . 
Tidewater’s new Delaware refinery is using 
about $1.5 million worth of platinum for 
catalyst . passenger car registration 
soared to 54.3 million mark in 1956... 
local gasoline taxes last year ranged from 
3¢ a gallon in Missouri to 7¢ in 10 states. 


Changes In Ownership 


Southern Natural Gas Co, is negotiating 
for the purchase of Suntide’s Corpus 
Christi refinery. This is another step by 
Southern Natural in becoming an integ- 
rated oil company. Suntide plant now has 
60,000-bpd capacity which is presently be- 
ing increased to 75,000 bpd. Purchase price 
of $75 million is being talked. 


New association of Laing-Ferguson 
brings together firms of H. K. Ferguson 
Co., Cleveland engineers and builders, and 
John Laing & Sons, Ltd., London 
structors. New firm which has headquarters 


con- 


in London, will handle all aspects of con- 
struction. 


For more data on advertised products, use Readers’ Service Cards, last page. 


MEETINGS CALENDA 


AUG. 
7- 9 | Sixth Annual Conference on Indus- 
trial Applications of X-Ray 
Analysis, Metallurgy Division, 
Denver Research Institute. 
University of Denver. 

American Society of Mechanical 
Engineers, Heat Transfer Con- 
ference, Pennsylvania State 
College, University Park, Pa. 

Cryogenis Engineering Conference, 
host will be National Bureau of 
Standards in Boulder, Boulder, 
Colo. 

Analysis Instrument Committee's 
International Sym jum on Gas 
Chromatography, Kellogg Center, 
East Lansing, Mich. 





API Oil Information Committee, 

| Meeting, Broadmoor Hotel, 
Colorado Springs. 

American Chemical Society, 132nd 
National Meeting. New York City. 

American Institute of Electrical 
Engineers, Petroleum Industry 
Conference, Sheraton Hotel, 
Philadelphia. 

Instrument Society of America, 12th 
Annual Instrument Automation 
Conference and Exhibit, Cleveland 
Auditorium, Cleveland. 

National Petroleum Association, 55th 
Annual Meeting, Traymore Hotel, 
Atlantic City, N.J. 

American Institute of Chemical 
Engineers, Lord Baltimore Hotel, 
Baltimore. 

The 12th Annual Petroleum Mechani- 
cal Engineering Conference, Mayo 
Hotel, Tulsa. 

American Society of Mechanical 
Engineers, Fall Meeting, Statler 
Hotel, Hartford, Conn. 

Western Petroleum Refiners Associa- 
tion, Rocky Mountain Regional 
Technical-Industrial Relations 
Meeting, Henning Hotel, Casper, 
Wyoming. 

Natural Gasoline Association of 
America, Oklahoma Regional 
Meeting, Skirvin Hotel, 
Oklahoma City. 

American Oil Chemists’ Society, 1957 
Fall Meeting, Netherland Plaza 
Hotel, Cincinnati. 





| National Association of Corrosion 
Engineers, North Central Region 
in Sherman Hotel, Chicago; 
South Central Region in City 
Auditorium, Oklahoma City. 

National Association of Corrosion 
Engineers, Northeast Region, 
Hotel Somerset, Boston. 

ASLE-ASME Lubrication Conference, 
Chateau Frontenac, Quebec, 
Canada. 

| American Institute of Electrical 
Engineers, 1957 Fall General 
Meeting, Morrison Hotel, Chicago. 

Fourth Annual Sym ium of High 
Vacuum Technology, Hotel 
Somerset, Boston. 

California Natural Gasoline Assocai- 
tion, 32nd Annual Fall Meeting, 
Huntington-Sheraton Hotel, 
Pasadena, California. 


| ASME, Fuels-AIME Conference. 
Chateau Frontenac, Quebec 
City, Que. 

American Institute of Chemical 
Engineers, South Texas Section, 
12th Annual Technical Meeting, 
Moody Convention Center, 
Galveston. 


National Association of Corrosion 
Engineers, Seventh Annual 
Western Regional Conference, 
U.S. Grant Hotel, San Diego. 

Western Petroleum Refiners Assn., 
Regional Technical-Industrial 
Relations Meeting, Rufus Garrett 
Hotel, El Dorado, Ark. 

Natural Gasoline Association of 
America, Southern Regional, 
Washington- Youree Hotel and 
Captain Shreve Hotel, Shreve- 
port, La. 

Annual Meeting, National Lubricating 
Grease Institute, Edgewater 
Beach Hotel, Chicago. 

American Nuclear Society, Second 

jinter Meeting, Henry Hudson 
Hotel, New York 
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Controlled Volume Pump with dial adjustment which 
changes stroke length while pump is operating. 
Typical applications shown (right) include the meter- 
ing of corrosion inhibitors, defoamers, and desalting 


chemicals. 




















Efficient chemical treatment 
safeguards quality of your products 


Controlled Volume Pumps accurately lation cost, minimize shutdown time and 


meter acids, caustics, inhibitors and manneQanen. 


Write for detailed information on Con- 
trolled Volume Pumps as they relate to 
your particular application. 


additives against a head 


Spot these positive-displacement metering 
pumps throughout your process, to handle 
oxidation and corrosion inhibitors ... 


Milton Roy Company, Manufacturing 
Engineers, 1300 East Mermaid Lane, 


octane appreciators . . . sulfuric acid or Philadelphia 18, Pennsylvania. 


water treating chemicals . . . emulsion 
breakers . . . defoamers. Wherever you use 
Milton Roy Controlled Volume Pumps, 
you'll enjoy savings in chemical costs. 
while safeguarding product quality. 4 


CHEMICAL FEED SYSTEMS 


What’s more, the simplicity and depend- 


Engineering representatives in the 
United States, Canada, Mexico, 


ability of these pumps reduce instal- Europe, Asio, South America, Australia, Africa. 
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sHo 
A 
ABSORBER 
|STRIPPER 


RECYCLE GAS 


POWERFORMING PROCESS CAN INCREASE 
YOUR HIGH OCTANE YIELD 


Esso Research and Engineering Company offers you Power- 
forming, the most versatile platinum reforming process ever 
developed. Powerforming is another achievement of the Esso 
Research program — 37 years of new process developments 
which have been made available to refiners around the world. 

Heart of the Powerforming process is a new, more active 
platinum catalyst. High activity over a long life is assured by 


significant new regenerative techniques. With this new proc- 
ess, good yields of 100 octane clear Powerformate can even be 
obtained from paraffinic stocks. Three Powerforming installa 
tions are on stream; eighteen are in the planning or construc- 
tion stage. Licensees enjoy benefits of continuing Powerform- 
ing research. We would welcome your inquiry on the part 
Powerforming can play in your modernization plans. 








Your key to progress... 
an Esso Research process 


ESSO RESEARCH AND ENGINEERING COMPANY 


15 West 51st St., New York 19, N. Y. 
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What's Happening .. . 





... Among Men in the Industry 


L.W. Moore Succeeds D. J. Smith 
As President of American Oil Co. 


L. W. Moore, who used a summer vaca- 
tion job 28 years ago as a springboard into 
a career in the oil industry, is the new 
president of American Oil Co. 

The election of Moore, previously execu- 
tive vice president, to succeed Donald J. 
Smith on the latter’s retirement was an- 
nounced today by Dr, Robert E. Wilson, 
chairman of the boards of directors of 
American Oil and its parent company, 
Standard O'l Co. (Indiana). 

The determining factor in Moore’s 
career came during the summer of 1929 
when he took a vacat’on job in a Califor- 
nia oil refinery as a $90-a-month inspection 
laboratory tester. After a year of work he 
entered Massachusctts Institute of Tech- 
nology where he graduated with a B.S. 
degree in chemical engineering in 1933. 
Shortly afterwards he went to work as a 
chemical engineer in the research labora- 
tories of Standard Oil Company (Indiana) 
at Whiting. 

Two years later, he was transferred to 
the New York ocftice of the manager of 
manufacturing of Standard’s East Coast 
subsidiary, Pan American Petroleum & 
Transport Co. 

In 1947 he became general manager of 
manufacturing and on January 1, 1949, 
was elected president of Pan American 
Refining Corp., a subsidiary company. He 
became first vice president of Pan Ameri- 
can Petroleum & Transport on November 
1, 1953. 

Moore was elected executive vice presi- 
dent of American Oil on September 18, 
1954, after Pan American was merged into 





L. W. Moore 


Standard Oil (Indiana) and American Oil 
emerged as its successor company. 

Moore is a member of the general refin- 
ing committee of the American Petroleum 
Institute, the American Chemical Society, 
and the American Institute of Chemical 
Engineers. 





Charles C. Martin, crude oil coordi- 
nator at Sun Oil Co.’s Marcus Hook refin- 
ery, has won a 1957 Sloan Fellowship 
for a year’s executive development training 
at Massachusetts Institute of Technology. 
He began his studies June 15. Martin 
joined Sun in 1942 after graduating from 
Swarthmore College with a B.A. degree in 
chemistry. Later he did graduate work in 
physics at the University of Pennsylvania. 


D. Glenn Morgan, Tulsa, recently re- 
tired director of research and development, 
D-X Sunray Oil Co., has been retained by 
the Western Petroleum Refiners Association 
as consulting technologist. 

Morgan, during his 40 years in the refin- 
ing industry, has served on various technical 
committees of WPRA, API, SAE and the 
Naval Advisory Committee on Fuels and 
Lubricants, He has served as a member of 
WPRA’s technical advisory committee since 
its inception, and is a past chairman of the 
association’s lubricants committee. 
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H. G. Boynton has been promoted to 
senior research chemical engineer for Hum- 
ble Oil & Refining Co., Baytown, Texas, as 
have E. W. Lewis, and J. R. Miller. J. R. 
Lander and W. G, Denning, in Technical 
Service Division, have been named senior 
chemical engineers, 

Each of these men hold the B.S. degree 
in chemical engineering; Boynton and Den- 
ning from Texas A & M College, Lewis 
from Oklahoma A & M, Miller from Case 
Institute of Technology, and Lander from 
Georgia Institute of Technology. 


T. J. Davidson has been appointed su- 
perintendent of Texaco’s Los Angeles Pack- 
age Terminal at Terminal Island, to suc- 
ceed B, E. Halloran, retired. Davidson has 
been assistant superintendent of the Ter- 
minal since 1945, and has been with Texaco 
since 1929. He is a graduate of Louisiana 
State University. 


Cc. J. Helmers has been p-omoted to 
assistant manager of the Process Develop- 
ment division of Phillips Petroleum Co.’s 
Research and Development department, 
Bartlesville, Okla. Phillips has transferred 
to this division the pilot plant, development 
and application research work previously 
done in the Hydrocarbon Conversion 
branch of the Research div:sion. W. N. 
Axe has been promo‘ed to succeed Helm- 
er; as manager of the Hydrocarbon Con- 
version branch. 

Helmers has been with Phillips since 
1935, when he joined the company as a 
chem:st. He holds an A.B. degree from 
Central Wesleyan College (Mo.) and A.M. 
and Ph.D. degrees from the Un:versity of 
Missouri. 


John S. Patchin, since 1952 assistant 
plant manager of the refinery in Philadel- 
phia, retired last week from The Atlantic 
Refining Co. after 37 years of service. A 
graduate of New York University, Patchin 
joined Atlantic in 1920. 


D. L. Winsett, superintendent of The 
Ohio Oil Co.’s refinery, is the new re- 
finery manager. He succeeds H. E. Handy, 
in ill health for several months, who has 
been granted a medical leave. 

B. B. Miller, assistant superintendent, 
succeeds Winsett and J. A. Coddington, 
senior engineer, refining in Ohio Oil’s gen- 
eral office, Findlay, Ohio, becomes assistant 
superintendent. Handy will assume other 
duties when he returns to the company. 


L. D. Olafson has been promoted to 
senior maintenance engineer in the Engi- 
neering division of Humble Oil & Refining 
Co.’s Baytown, Texas, plant, Other promo- 
tions in the Engineering Division include 
T. M. Babin and D. C. Seamans as senior 
project engineers; H. A. Bordelon, J. R. 
Samway and R. H. Walton, as senior me- 
chanical engineers. 

Babin holds the B.S. degree in civil engi- 
neering from Southwest Louisiana Institute; 
Bordelon, the B.S. in mechanical engineer- 
ing from Texas A & M College; Seamans, 
the B.S. in civil engineering and Samway, 
the B.S. in mechanical engineering from 
the University of Texas; Walton, the B.S. in 
mechanical engineering from Oklahoma 
A & M; and Olafson, the B.S. in mining 
engineering from Missouri School of Mines. 


Hines H. Baker has been elected a vice 
president of Standard Oil Company (New 
Jersey) and a member of the executive 
committee. A retired president and a direc- 
tor of Humble Oil & Refining Company, a 
Jersey affiliate, Baker recently had been 
elected a director of Jersey Standard. 


Wilber L. Nelson has received the 1957 
Award of Merit of the American Associa- 
tion of Cost Engineers during the annual 
meeting at the University of New Hamp- 
shire, Durham. The award is presented to 
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Men in the Industry... 


that individual who, in the estimate of 
the A.A.C.E., is considered to be an out- 
standing cost engineer as measured by his 
contributions to the profession. 

For many years Nelson has been actively 
engaged in the field of cost estimating. In 
1950, he received an award for the best 
publication during 1949 for his series 
“‘Cost-imating.” 

Nelson received his B.S. and M.S. de- 
grees from the University of Michigan in 
1927 and 1928 respectively. Since 1930 he 
has been professor of chemical refinery en- 
gineering at the University of Tulsa. In 
addition to his teaching duties, he has 
been a consultant in petroleum refinery en- 


gineering to a very extensive number of 
United States companies and foreign com- 
panies and governments. He is the author 
of “Petroleum Refinery Engineering” first 
published in 1936. Currently, he is also 
advisor to the Ministry of Mines and Oil 
of the government of Venezuela. 


William R. Argyle, formerly vice pres- 
ident and director of manufacturing of 
Sinclair Refining Co. has been elected 
president and director of Commerce Oil 
Refining Corp., Jamestown, R. I. 

During World War II Argyle was asso- 
ciate director of refining for PAW. He 
currently is a member of the Military 
Petroleum Advisory Board, vice chairman 
of the Welding and Research Council and 
a member of API’s refining committee. 





In Refractory Castables 
for the Refining Industry 


WALSH has them ALL! 


Greater strength—better bond—through- 
out the complete temperature range. 


Maximum resistance to abrasion. 


‘‘lIron-Free’’ 


(less than 1% 


iron content 


in Super Castable No. 32 & No. 50 NISF 
—to meet the needs of the petroleum 
refining industry.) 





MAXIMUM 
OPERATING 
TEMP. 


WEIGHT DRY 
IN PLACE 
PER CU. FT. 


PRODUCT 





FIRED 
CRUSHING 
STRENGTH 

(PSI) 





H & B Castable 


No.8 2700° F. 


128-130 Ibs. 


1100° F.—2000 
1500° F.—1600 
2000° F.—1900 


WALSH H&B CASTABLES— 
Regular and Extra Strength— 
mix readily with water for cast- 
ing, trowelling or air gunning. 





Extra Strength 
H & B Castable 


128-130 Ibs. 


Form monolithic ang | we od 
resistant to abrasion. Used for 
working linings in catalytic re- 
generators, reactors and other 
refinery equipment. 


1100° F.—2200 
1500° F.—1800 
2000° F.—2100 





Castable No. 150 3400° F 


170-172 Ibs. 


1500° F.—7500 
2550° F.—7600 
3000° F.—8000 


An hydraulic, “iron free’’ cast- 
able, producing highest resist- 
ance to abrasion at all temper- 
atures. 





Super Castable 
No. 32 


130-134 Ibs. 


et Super Castable No. 32, an “iron 
1500° F.—2900 free” ~ . with , 
2550° F.—3600 strengths at critical operating 

. temperatures. Adheres readily 
3000° F.—5000 i used as a patching mate- 
rial. 








Lite Wate Castable 


No. 50 62-64 Ibs. 


600° F.—385 
1500° F.—310 
2000° F.—400 


WALSH LITE WATE NO. 50 and 
70, insulating Castables. Can be 
readily trowelled and poured. 
Absolute minimum rebound loss 





Lite Wate Castable 
No. 70 F. 80-82 Ibs. 


when aoeies with air gun. Good 
strength with low heat conduc- 
tivity — more than five times as 
resistant to heat flow than fire 
brick. Produce desired linings 
for flues and ducts, back-up lin- 


600° F.—500 
1500° F.—450 
2000° F.—1300 





Lite Wate Castable 


No. 50 NISF 51-53 Ibs. 











ings for catalytic reactors and 
regenerators, and other refinery 
equipment. 


1000° F.—480 
1500° F.—450 














Send for NEW CASTABLES BULLETIN 


WALSH 


REFRACTORIES CORP. 


101 Ferry Street e St. Louis 7, Missouri 


For over 60 years manufacturers of high grade refractories 
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| BAS 


| department of Monsanto’s 
| sion at Texas City. 


office manager of Sun Oil Co’s 


PETROLEUM REFINER—V ol. : 


J. P. Jones of Bradford, Pa. last month 
was elected as president of the Pennsyl- 
vania Grade Crude Oil Association. Jones, 
who will continue as director of produc- 
tion for the Association, succeeds Charles 
A. Chipman of Bolivar, N. Y., deceased. 
The other officers were re-elected except 
Glenn E. Scott, vice president, Wolf’s 
Head Oil Refining Company, Oil City, Pa. 
who was elected assistant treasurer. Scott 
and Jones along with the following are 
the new re F, O. Koontz, president, 
and C, Johnson, treasurer, Quaker 
State Oil “Reining Corp., Oil City; John 
E. Selden, executive vice president, South 
Penn Oil Company, Oil City; S. M. 
Vockel, Jr., Waverly Oil Works Co., Pitts- 
burgh. 


John H. Thacher has been narned pres- 
ident of Iran California Oil Company, 
Standard Oil Company of California’s sub- 
sidiary participating in the Iranian Con- 
sortium. He succeeds S. Z. Natcher who 
has been named head of public relations 
for SoCal in San Francisco. Thacher is 
a Princeton graduate in Geology and has 
been with SoCal since 1930. 


Dr. Horace A. Ory, Ponchatoula, La., 
PhD chemistry, Louisiana State Univer- 


| sity (1957), has joined the research de- 


partment of Monsanto Chemical Com- 
pany’s Plastics division at Texas City. 
Miss Kathleen A. Meisky, Ames, Iowa, 
BS chemistry, Marquette University 
(1954), has joined the research depart- 


| ment of Monsanto’s Organic Chemicals di- 
| vision at St. Louis. 


David E. Hazlebeck, Cincinnati, BS 


| chemical engineering, University of ‘Cin- 


cinnati (1957), has joined the research de- 


| partment of Monsanto’s Research and En- 
| gineering division at Dayton, Ohio. 


Robert J. Tiller, Lexington, Ky., BS 
mechanical engineering, University of 
Kentucky, has joined the chemical and 
mechanical section of Monsanto’s Re- 
search and Engineering division at St. 
Louis. 

Edward J. Hriber, New Castle, Pa. 
BS chemical Saaionerene Purdue Univer- 
sity (1957), has become a member of the 


| process section of Monsanto's Organic 
| Chemicals 
| ment at St. Louis. 


division engineering depart- 

Carl R. Perkins Jr., Houston, BS chem- 
istry, University of Texas (1957), has be- 
come a member of the control laboratory 
staff of Monsanto’s Plastics division at 


| Texas City. 


John M. Schnakenberg, Concordia, Mo., 
BS chemical engineering, University of 
Missouri (1955), has become a member of 


| the production department of Monsanto’s 


Plastics division at Texas City. 

Edward M. Thomason Jr., 
electronics, University 
(1957), has joined the 


Houston, 
of Houston 
instrumentation 
Plastics divi- 


| Howard P. Kulp on June 1 became 


Marcus 
Hook refinery. He has been in the ac- 
counting department since 1929 and has 
been assistant office manager at Marcus 
Hook since 1955. 


E. W. McNealy, superintendent of The 
Texas Co.’s Lockport, Ill., works, has been 
named assistant general superintendent of 
Port Arthur, Texas, works. Other changes 
effective June 1 included H. A. Lord, 


superintendent at the Lawrenceville, IIl., 


No. 
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Plus factory trained engineers & technicians* 
to assist you in selecting the types best suited to your needs 


here are more than 17,000 items 

in the Crouse-Hinds line of 
Condulet® and floodlighting equip- 
ment. Each is designed with some 
specific advantage or quality that 
makes it best suited for a particular 
application. 

Of course, no engineer, electrician 
or contractor with a regular job ‘to 
do, could possibly keep in mind all 
the pertinent data and information 
concerning each of these items. 
That’s why Crouse-Hinds maintains 
a factory-trained field staff of 80 
graduate E.E.’s and technical men. 


Their jobis to confer with the users 
of Crouse-Hinds equipment and to 
point out the reasons why certain 
Condulet equipment or floodlights 
are better suited for a particular job 
than others. With a broad grounding 
in the details of the National Elec- 
trical Code and a trained alertness 
for spotting explosion hazards in un- 
suspected places, they make a con- 


sulting or factory-engineer’s job less 
onerous. 

Their service is prompt and with- 
out obligation. Naturally they usually 
work on jobs of sufficient size to 
merit top-level attention, but even a 
small job with a large problem gets 
the same careful appraisal. If you'd 
like to talk or correspond with such a 
specialist, just write, wire or phone. 


CROUSE-HINDS cov 


*Dust-ignition-proof 


=) 


Main Office and Factory: Syracuse, N. Y. 


Crouse-Hinds Company of Canada, Lid.: Toronto, Ont. 


‘ s x 
Baltimore 





Blaw-Knox Grating and Tread Catalog 


This brand-new, comprehensive catalog presents more useful application 
information than ever before. Complete descriptive information such as 
spacings, weights, panel widths and bearing bar surfaces are included for 
each type of grating. 

In addition, a wealth of useful data such as tables of safe loads, fastening 
methods, and model specifications are included. 

If grating application and installation is part of your responsibility, you 
should have a copy of this useful publication. Send for your copy today. 
No obligation, of course. 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Dept. D, Pittsburgh 38, Pa. 


GRATING APPLICATIONS: floors « platforms + walkways « catwalks « stair treads « fan 
guards « shelving * and many other uses, both outdoors and indoors, for versatile steel grating 


BLAW-KNOX EQUIPMENT DIVISION 
Dept. D, Pittsburgh 38, Pa. 


Gentlemen: Please send me a copy of New Blaw-Knox Grating Catalog 2527. 


Nome 
Compony__ 


Address 
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Men in the Industry . 


works, named superintendent of the Lock- 
port works; and Ray Powell, superintend- = 
ent—special assignments, New York office, € Test p. | 
became superintendent of Lawrenceville p 
works. Fig 
B. E. Halloran, superintendent of the & Add Fitti 
Los Angeles package terminal, retired and 
was replaced by T. J. Davidson, assistant ‘ 
superintendent. J. R. Petty, superintendent e Pro el Pigs 
of the East Chicago terminal, became as- p 
sistant superintendent of Los Angeles . 
package terminal and D. W. Eaton, an as- with the .. . 
sistant foreman at the Eagle Point works, 
Westville, N. J., became superintendent of 


the East Chicago terminal. 
oil resistant 


iy synthetic rubber 
George E. Tiilquist has been named FD sealing element 
anchor 


process engineer of Sinclair Chemicals, Inc. 
He previously was m 
with Sinclair Research Wim $ 0) N 


Laboratories, Inc., at 


Harvey, Ill., and is 
now located in New = 0) 
York City. 


A graduate from 

Northwestern Univer- PIPE ° | 
sity with a bachelor’s UG 
in chemical engineer- 
ing, Tillquist joined 
Sinclair in 1951 as a 
process design engi- 
neer. He is a member 
of the American 
Tillquist Chemical Society and 
the American Insti- 

tute of Chemical Engineers. 


segments 


S. Z. Natcher has been made manager 


of the Public Relations department of ig Ps PLUGS PIPE 


Standard Oil Co. of California. A former - eal ” 2 <a Ee % : 2 > 
assistant manager of the department, Sizes: 3° to 14 hee ENDS 
Natcher for the past two years has been 7 @ 
serving as president of Iran California Oil S — TEMPORARILY 
Co., Standard of California subsidiary in easily installed & removed 
London. a trees 

He joined Standard as a public relations 12” SIZE TESTED 

— - Francisco in 1938, after a TO pen ie ‘ 
number of years with other oil industry (until pipe failed) 
organizations, and was named as assistant : ; . NOTE THESE IMPROVEMENTS: 
manager of the department in 1944. Pe ‘ / 

Natcher was appointed assistant to the : 


vice president-conservation in 1947 with * Each size seals oH gr 
headquarters in Los Angeles. In 1954 he , ag, range of pipe ID's 


was assigned to London as resident head of Ea 
Irancal, which manages Standard’s in- ' * Independent anchor 
terests in the Iranian Consortium. : 

Natcher graduated from Stanford Uni- y segments insure uniform 


versity in 1927 with a B.S. degree in me- 
chanical engineering. 


John M. Snook, formerly regional man- Typical hook-up for 
ager for the Dixie Cup Co. in Central pISag 7" 
America and the Caribbean area, has 
been elected executive vice president and 
general manager of Consolidated Cuban 
Petroleum Corp. 

Write for Bulletin 
Milo P. Hnilicka has been named engi- and pressure ratings 
neering associate of National Research 


Tilick ive of Czechoslovaki Ti [)) \4 ALLE [ 
nilicka, a native of Czechoslovakia, re- | al s\faa) /AaMa). ar 
ceived his education at State College for oko WU U L@OLZOLW, LwGeo 
Technical Studies at Prague (Baccalaure- P.O. BOX 4038 TULSA 9, OKLAHOMA 


ate Cum Laude) followed by six years at REPRESENTATIVES: HOUSTON - AMARILLO - PITTSBURGH - PLAINFIELD, 


the Supreme School of Engineering (Uni- NJ. - JOLIET, ILL. - JACKSON, MICH. - LOS ANGELES - SAN FRANCISCO 
versity of Prague) and received two addi- BARTLESVILLE, OKLA. - SEATTLE - EDMONTON - TORONTO - CALGARY 
tional academic degrees (Magna Cum VANCOUVER - BUENOS AIRES - CABIMAS. ZULIA, VENEZUELA 

Laude) at the Institute of Mechanical and DURBAN, NATAL, SOUTH AFRICA - PARIS. FRANCE - SIDNEY, AUSTRALIA 
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FLOOR GRATINGS 


BY GLOBE 


“GS RIP-STRUT <> 


FOR MAXIMUM | 
SAFETY ALL OVER PARKA NY 


YOUR PLANT 

Important Safety Features MARANA ty 
* FIRE PROOF *SLIP PROOF WOO O08 Oran eet 
* MAXIMUM STRENGTH = SN 
* MINIMUM WEIGHT 


important Economy Features 

* All one piece, not welded, riveted or expanded 

*% Open space in excess of 55% of area for easy 
access of light and air 

%* No extra supports necessary—channels are integral 
part of the material. * Seif cleaning 

* Cut and installed like lumber by your own maintenance force. * Low in 
original cost. *& For balconies, no secondary sprinkler heads needed 


: 


Mp ROBRA/ >. Ol 
a BD Ae Ee 


Ideal for work platforms, stair and ladder steps, flooring, bal- 
conies, catwalks, machinery guards, fire escapes and for original 
equipment safety treads. 


GOLD NUGGET C227 


The QUALITY GRATING for 
Heavy Duty Retentions 


* %” projection weld nugget for 
greater rigidity and strength 


* Vertical alignment of the main 
load bar assured 


PAT. 
PENDING 


* All bars are load carrying bars 
inciuding secondary bars 


* Anti-skid pattern 


PROJECTION WELD 
Each secondary load bar 
(A), as projected welded 
to the primary load bar 
(B) has a shear strength of 5,000 pounds per 
weld. There are 28 such projection welds to a 
square foot of grating. This means that GOLD 


NUGGET Welded Grating can sustain greater POUNDS 


| Texas, 
| division of National Research Corp. 


| eng ii neer. 
| ground includes expe- 
| rience as 








shock loads than other gratings. 
For the complete details of these revolutionary new gratings, 


write for new catalogs today. Distributors in all principal cities. 
Consult the yellow pages in your phone book under “GRATING”. 


PRODUCTS DIVISION 
Lhe GLOBE “Comfany 


4008 SOUTH PRINCETON AVENUE > 


MANUFACTURERS 
SINCE 1914 


CHICAGO 9, ILLINOIS 


300 For more data on advertised products, use Readers’ Service Cards, last page. 


| Grant E. Russell, St. 


| Men in the Industry... 


Electrical Engineering and the Institute of 
Chemica! Technology. 

Following twelve years of technical serv- 
ice and management experience in the 
fields of power generating plants, oxygen 
production, low temperature coal distilla- 
tion, synthesis of fuels and petrochemical 
process design, he came to the United 


| States. 


He spent three and one half years with 
Carthage Hydrocol, Inc. in Brownsville, 
and in 1952 joined the Research 


J. Guy LaVergne has been promoted to 
chief engineer of Escambia Chemical Corp. 


; in Pensacola, 


LaVergne joined 
Escambia in August, 
1955, as chief design 
His back- 


inspection 
engineer and design 
engineer with petro- 
chemical companies in 


| the United States and 
| Canada. 


He graduated from 


| the University of To- 


ronto with a B.S. de- 
gree in chemical en- 
gineering and holds a 
certificate in business administration from 
McGill University of Montreal, as well as 
a certificate of corrosion engineering from 


LaVergne 


| the University of Illinois. 


Harry A. Logan, Jr. was elected presi- 
dent of United Refining Co. at a recent 
meeting of the company’s board of direc- 
tors. Fred G. Bannerot, Jr., Charleston, 
W. Va., was elected chairman of the 
board. Other officers elected were John P. 
Wendell executive vice president and sec- 
retary, and Martin H. Smith, treasurer. 

The new president is a graduate of 
Princeton University and a veteran of 
World War II, having served with the 
Army in the Pacific theatre. He was first 
elected to the board of directors in 1950 
and has been active as executive vice presi- 
dent since 1950. 

Bannerot is president of Elk Refining 
Co., Charleston, W. Va. 


Harry Litwin and R. L. Huff have or- 
ganized Chem-Gas Engineers, Inc., a Texas 
corporation, for the purpose of designing 


| and erecting processing units and complete 
| gasoline 


and petrochemical plants, Offices 
are in Suite 201, 7311 South Main street, 
Houston. 

This company, a subsidiary of Litwin 
Engineering Co., will specialize in package 
type gasoline plants and compressor sta- 
tions; also catalytic reforming, catalytic 
isomerization, alkylation, etc. 


Louis, has been 
named manager of the systems section of 
the engineering department of Monsanto 


| Chemical Co.’s Research and Engineering 
| Division. Formerly assistant engineering su- 
| perintendent of the company’s William G. 
| Krummrich plant at Monsanto, Ili., 
| for a year has been on leave, taking grad- 
| uate study courses in the field of automatic 


Russell 


process control at the University of Minne- 
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Deep in the interior of a giant cooling 
tower visibility is obscured by shadows, and 
haze that’s actually cooling water, falling like 
rain down into the tower basin, where it’s 
collected and recirculated to the condensers. 
Keeping this water at optimum pH, when 
it collects in the basin, was once a difficult 
problem. But the application of practical 
engineering principles, resulting in the baffie- 
lined distributing trough and regulated 
reagent feed shown here, plus L&N’s pH 
Controllability Analysis, offers a new and 
successful solution to this problem. 

For it’s here, inside the tower, that vital 
é a pH control can be most effective for slime 
é e hy in MN te! control, scale prevention, wood protection, 

, and conservation of make-up water. 
We'll be glad to send you details on the 
“inside story” of tower pH. Write Leeds & 
Northrup Co., 4907 Stenton Ave., Phila. 44, 

Pa., for Process Data Sheet 700(1). 


INSIDE STORY 


on cooling tower pH  LEEDs L3| NORTHRUP 


instruments automatic controls *« furnaces 


nw. 
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Eliminate 
Oil-in-Mix Problems 
with NETTCO 


FLANGE MOUNTED 


Portable Mixers!! 


The DRIP-PROOF CONSTRUCTION of Nettco Portable and 
Flange-Mounted Mixers typifies the many advanced design features 
developed and perfected at Nettco to bring you long lasting, low 
cost “engineered agitation”. Benefit from the application versatility 


of these feature-packed units . 


with standardized components 


engineered to increase productivity, lower power costs, and minimize 


maintenance requirements. 


Here's what cialagyaittamead means: 


Drip-proof construction . . . ideal for food 
and pharmaceutical applications 


High speed (1800 RPM) and medium speed 
(420 RPM) designs 


Standard NEMA Vertical C Flange Motors 
(standard speeds, {th to 2 HP) 


Open, totally enclosed, and explosi 


Universal bracket clamp permits “any- 
Se shaft positioning to suit needs 
Top efficiency drive (more propeller power 
per given HP input) 

Oversized bearings for full radial load 
carrying capacity 


Converts in field . . . portable to flange 





proof motor constructions 


Designed for portable, open tank, or closed 
tank installations 


. high to medium speeds 
Quick shaft interchange due to exclusive 
split coupling . . . accurate alignment, 
positive grip, no shaft scoring 


For the ultimate in “Engineered Agitation”, send your process 
specifications to NETTCO for recommendations. Request free DATA 
SHEETS from New England Tank & Tower 

Co., 81 Tileston St., Everett 49, Massachusetts. 


ETTCO | 


ENGINEERED AGITATION 


FREE LITERATURE 


Please send me the following literature: 


(J Tank Top Agitators—Bulletin 551 


C) Pipeline-Flomix®—Bulletin 531 


Men in the Industry... 


sota. He received a B.S. in chemical engi- 
neering from Washington University in 
1938 and an M.S. degree in 1950. He joined 
Monsanto in 1940. 


Mathis Shewell 


J. F. Mathis has been named a section 
head, and C. T. Shewell a senior research 
specialist by Humble Oil & Refining Co., 
Baytown, Texas. 

Mathis heads the research section re- 
sponsible for developing new and improved 
petroleum refining processes for making 
better fuels, petrochemicals and solvents. 


| The section’s work at present is centered 


in the fields of catalytic cracking and cata- 
lytic dehydrogenation. 

Shewell will continue to specialize in 
mathematics and statistics. Recognized na- 
tionally for his work in this field, he repre- 
sented American Society for Quality Con- 
trol in planning a course in industrial 
statistics given last summer at Oklahoma 
University. 


| A. Lyndon Foscue, Birny Mason, 


Jr., and Edwin B. Suydam have been 
elected vice presidents of Union Carbide 
and Carbon Corp. 

Foscue has been with Union Carbide 
since 1924 when he joined Electro Metal- 
lurgical Co. at Niagara Falls as a chemist. 

Mason joined Union Carbide in the 
Research department of Carbide and Car- 
bon Chemicals Co., South Charleston, 
W. Va., in 1932. 

Suydam joined Union Carbide in 1916 
as a salesman for Union Carbide Sales Co. 


in New York. 


J. A. Vickers, president, The Vickers 
Petroleum Co., Inc., Wichita, has been 
commissioned by Governor George Docking 
to serve on the Governor’s Oil Advisory 
Committee for the State of Kansas. Vickers 
was recently elected a vice president of the 
Western Petroleum Refiner’s Association. 


Sam H. Casey, former general manager 
of supply and transportation of American 
Oil Company, has joined Commonwealth 
Oil Refining Company to be vice president 
and a member of the board of directors. He 
will headquarter in New York. 


Casey, a native of Mt. Vernon, IIl., en- 
tered the oil industry in 1942 with Standard 
Oil Company (Ohio), later was employed 
by Root Petroleum Co. and prior to Root’s 
merger in 1949 with Pan American Petro- 
leum Corp. to form Pan-Am Southern Cor- 
poration, he went to New Orleans as 
assistant to the executive vice president. A 
member of the board of directors since 


(C Portable & Tripod Mixers—Spec. Sheets [) Side Entering—Bulletin 532 
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BRIDGEPORT BRASS 


Copper ALLOY BULLETIN 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


How to Equip Ammonia Condensers For Long, Low-Cost Service 
New England Dairy Does It with Bridgeport Duplex Tubes 


New Bridgeport Duplex Tubes being installed in ammonia con- 
denser. On left are original steel tubes which had average service 
life of 7 years and had to be cleaned at least 3 times a year. 


When dual corrosion problems exist, 
Bridgeport Duplex Tubes help cut 
maintenance costs and improve operat- 
ing efficiency. The reason is that each 
alloy used in a Duplex Tube can be se- 
lected to withstand the specific corro- 
sion problem on each side of the tube. 


Operation on Ammonia Condensers 
» The experience of H. P. Hood & Sons, 
Boston, Mass., one of New England’s 
largest dairies, is a case in point. Re- 
cently, this company installed Duplex 
Tubes in gas coolers and condensers in 
some of their plants, including their 
Boston ice-cream plant. 

The units, cooled with city, well, and 
spray tower water, formerly used steel 
tubes, which required cleaning as often 
as three or four times a year. Head pres- 
sures under peak loads ran to 200 psi 
and over. The steel tubes averaged 7 
years of effective life. 


Duplex Tubes Boost Performance 
The steel tubes were replaced by 1%” 
OD x .089” Duplex Tubes — .042” cop- 
per inside and .047” steel outside. Life 
expectancy of the Duplex installation is 
20 years or more, and the chief engineer 
anticipates no cleaning during this pe- 
riod. Head pressures under peak load in 
most cases are down to 165 psi, with 
proportionate water savings. 


Bilaenye 


The Duplex Tubes have cut mainte- 
nance costs by eliminating cleaning 
operations and by giving three times 
longer service. Water costs have been 
reduced by about 10% and head pres- 
sures by 17%. 

Past Experience A Factor 

One reason for the Hood Company’s 
decision to use Duplex Tubes has been 
its long and favorable experience with 
them. Direct experience goes back to 
1949, indirect experience to 1938, when 
it was discovered that equipment in a 
plant acquired by Hood in New Haven 
had been equipped with Bridgeport 
Duplex Tubes in that year. The 1949 
installation was in a plant in Portland, 
Maine, in a shell and tube ammonia 
gas cooler. These tubes have not been 
cleaned since put in. They have been 
checked at least once a year and show 
no signs of corrosion or erosion at the 
tube ends. 

In the New Haven plant, Duplex 
Tubes, in operation since 1938, showed 
on inspection that they still had many 
years of service left. As far as could be 
determined, these tubes had never been 
cleaned. 


Duplex Has Many Applications 
Duplex Tubes are the efficient, eco- 
nomical answer to many problems in 


Bridgeport Duplex Tubes being rolled in to make tight, 
leakproof seats. Most Duplex Tubing can be expanded and 
rolled in as readily as single-metal tubes. 


ammonia refrigeration systems as well 
as in ammonia and synthetic rubber 
production, process industries, chemi- 
cal plants, coke by-products plants and 
oil refining. The savings they bring in 
longer service life and less frequent re- 
tubing and shutdowns quickly repay 
their original cost. 


Heip in Selecting Dupiex 


Our long experience in the field can 
save you time in selecting the right Du- 
plex combination—in metals and gauge 
—for your specific conditions. Call your 
nearest Bridgeport office today. 


Send for these Duplex and 
Condenser Tube Bulletins 


Technical Bulletin #1954 is 
a 16-page brochure giving 
properties, applications, 
and other important Du- 
plex Tube information. 


The Bridgeport Condenser 
Tube Handbook is a com- 
prehensive 162-page man- 
ual covering all phases of 
heat-exchanger and con- 
denser-tube design, opera- 
tion and application. 


Copies sent on request. (2425) 


BRIDGEPORT BRASS 


\? t Bridgeport Brass Company, Bridgeport 2, Connecticut, Offices in Principal Cities 


July, 1957—-PETROLEUM REFINER 


In Canada: Noranda Copper and Brass Limited, Montreal 


For more data on advertised products, use Readers’ Service Cards, last page. 





the Best™ 


VERTICAL COMBINATION GAS & OIL BURNER 





JOHN ZINK 


“DA’’ 


Oil spillage cannot cause gas burner 
plugging. 


If the oil can be pumped, the “DA” 
can burn it. 


No matter what calorific value gas is 
made available, this burner can handle 
it safely and quietly. 


For detailed information, 
write for Bulletin DA-357. 


“JOHN ZINK COMPANY 


4401 SOUTH PEORIA TULSA 5, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Men in the Industry... 


1951, he later became general manager of 


| supply and transportation, a post he held 


until June, 1956, when he transferred to 
New York as general manager of supply 
and transportation of American Oil. 


Rossow Escherich 


Dr. Alfred G. Rossow and Fred A. 
Escherich have been added to the market 
research and analysis department to do 
research for the Monsanto Chemical Co.’s 
new petroleum chemicals department. 

Dr. Alfred G. Rossow received his B.S. 
degree in chemistry from Georgia Tech in 
1939, and his Ph.D. degree in organic 
chemistry from the University of Wiscon- 
sin in 1942. 

He was with Monsanto Chemical Co. 
from 1942-1954 and General Foods from 
1954-1957 doing research and develop- 
ment work for both companies. 

Fred A, Escherich received his A.B. de- 
gree at Columbia in 1946. He then studied 
at New York University at night, and 
received his M.S. degree in business ad- 
ministration in 1949. 

Escherich was employed by American 
Cyanamid Co. at its Stamford research 
laboratories, and was with its market re- 
search department. He was recently with 
Pan American Chemicals Inc. 


D. W. Devaney, Lake Charles, La., has 
been appointed director of training for 
Continental Oil Co.’s 
manufacturing depart- 
ment, with headquar- 
ters in Houston. He 
succeeds G. F. Bassler, 
who recently became 
director of personnel 
development in Cono- 
co’s industrial rela- 
tions department. 
Devaney comes to 
Conoco from the Cit- 
Con Oil Corp., Lake 
Charles, which is 
owned jointly by Con- 
oco and Cities Service 
ey Refining Corp. With 
Cit-Con since 1949, his most recent as- 
signment has been coordinator of commu- 
nications and training. He is a graduate 
of Columbia University. 


O. P. Puryear has been named assistant 
manager, Laboratory Operations, Techni- 
cal Services division, at the Texaco Re- 
search Center, Beacon, N. Y. Formerly 
regional manager, Technical Services divi- 
sion, Houston, Puryear joined Texaco in 
1927 immediately after receiving BS in 
chemical engineering from Texas A. & M. 
In 1931 he was transferred to Beacon, 
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“We Use It—We Choose It Again” 
...SAY 47°/o OF 1956 HYDROCRANE BUYERS 


Ir has happened again. The number of happy 
Hydrocrane owners who return to trade in an old 
Hydrocrane, or add a second, third and, in some 
cases, a fifth or sixth Hydrocrane—continues to 
grow year after year. Here is the record: 


1954 1955 1956 
38.6% 43.8% 47% 


What's more —the total number of machines 
sold to these 1956 repeat buyers was more than 
double the 1955 figure. Why? Let's look at the facts: 


Per cent of repeat orders: 


Hydrocranes have plenty of power and reach. 
Available in two models, either 5- or 10-ton rated 
capacity, they offer hydraulic telescoping booms 


with up to 50 feet of reach. 

Hydrocranes are lightweight, compact and fast. 
All-hydraulic design eliminates hundreds of parts, 
permits mounting on a conventional truck. This 
makes Hydrocranes fast over the highways, ma- 
neuverable in your plant area or in traffic and a 
“squeeze-in specialist” on those close-quarter jobs. 


If you are not reducing pipe handling and 
miscellaneous erecting, loading and unloading 
costs the Hydrocrane way, take a tip from the 
growing group of satisfied owners who return 
again and again for additional Hydrocranes. See 


your Bucyrus-Erie Hydrocrane distributor for details. 
220H57 





| Bucyrus-Erie Company e South Milwaukee, Wisconsin 
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THE NEw SUB-X 
work. He has been assistant to the director 


INERT GAS GENERATOR 
of Technical Service in New York since 


y UM em MAL | 


E. H. Counts, superintendent of opera- 
tions in the gas and gas products depart- 
ment of Sinclair Oil & Gas Co., Tulsa, 
has been promoted to staff general super- 
intendent of the department. Counts fills 
the post vacated by the recent death of 
J. L. Gallagher. 


Men in the Industry... 


where for many years he was engaged in 
grease and lubricants research and other 


Edward J. Donahoe, formerly with 
Chicago Bridge & Iron Co., has joined 
the public relations 
staff of Universal Oil 
Products Co. and will 
be responsible for han- 
dling the company’s 
advertising. 

His work will in- 
volve the selection of 
media, preparation of 
publication adver- 
tising, brochures and 
special promotions 
dealing with UOP 
processes and prod- 
ucts. 

Donahoe was pre- 
viously advertising Donahoe 
manager of Chicago Bridge & Iron Co.’s 
affiliate firm, American Lumber & Treat- 
ing Co. Prior to that he was associated 
with Cutler-Hammer, Inc., Milwaukee 
manufacturing firm. 

Graduated from Marquette University 
in 1952 with a B.S. degree, Donahoe is a 
veteran of the United States Marine Corps. 


Minne: ee. A compact... 
SV ~ economical source of inert gases 


Landon B. Derby has been named as- 
sistant general manager of the Foreign 
Operations department of The Texas Co., 
New York. Derby has been with Texaco 
since 1927 and was assistant general man- 
ager of foreign sales before his recent pro- 
motion. He is succeeded by Henry M. 
Hanbury, who has served the company 
since starting at Port Arthur in 1928. 


THERMAL’S SUB-X generator offers unsurpassed operating 
economy and efficiency. Its unique design utilizes submerged exhaust 
of combustion products and permits the use of river water or other 
low-cost water supply as coolant. 


The SUB-X generator is built mance costs. Each unit is supplied 


around the THERMAL burner 
which can be fired with gas or dis- 
tillate oil. Because of the burner’s 
high heat release characteristics, 
the SUB-X generator eliminates 
refractory and reduces mainte- 


as a complete package with all 
control and safety equipment. 
Standard models are available in 
capacities up to 35,000 SCFH of 
inert gas. Larger capacity units can 
be designed to your specifications. 


WRITE FOR BULLETIN #114 


Ma 


Bay 


Gas, Oil, Combination Burners « Heat 
Exchangers « Submerged Combustion 
¢ Air Heaters * Combustion and Heat 
Transfer Engineering 


| OTHER THERMAL PRODUCTS & SERVICES 


ee Fe Piro 


pea Te a 


THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN 


REPRESENTATIVES 


oP CHR N SOYTLUVaWtsA 


IN PRINCIPAL CITIES 
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Fred C. Boucke has been named man- 
ager of the Eastern Hemisphere Staff of 
Standard Oil Co. of California. With 
SoCal since 1937, Boucke has heretofore 
served as assistant to the president. So-Cal 
also has promoted H. P. Fay to assistant 
manager of the Eastern Hemisphere staff. 
Fay joined the company in 1947. 


Eleanor C. Dickson has been elected 
secretary of Standard-Vacuum Oil Co., the 


| first woman to be elected to this office, 
| succeeding Howard J. Schlereth, who is 
| serving as assistant regional coordinator in 
| the White Plains, N. Y. home office for 

| Southeast Asia operations. Miss Dickson has 


been with Stanvac since 1935, Elinor L. 
Martin has been named assistant secretary. 


Edgar B. Chiswell has been made 
executive secretary of California Chemical 
Co. Chiswell was formerly manager of 
process research and development for 


| California Research Corp. and will now 
| head the staff of the newly-formed com- 
| pany. 


A native of Maryland, Chiswell joins 
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ere fc tere er 


let soil @ samples from your refinery show you why! 


never take cathodic protection for granted 


Cathodic protection is no more effective than the _ especially engineered for optimum chemical and 
cable that carries the protective current. And fac- mechanical protection in direct burial installa- 
tors that materially shorten the life of ordinary — tions where such conditions occur. This cable, 
cable are especially prevalent around petroleum insulated with Okolene 400 (a polyethylene 
refineries and petrochemical plants. Your own compound) and sheathed with Okoseal 500 
(a polyvinyl chloride compound), has been 
thoroughly tested in the lab and service-proved 
in the field. 


Okoseal 500 sheath | Okoiene 400 insulation | 


* 





Dimensions, electrical characteristics 

Core copper or and a recommended typical connec- 

er tr, tion method for cathodic protection 

soil may reveal many destructive agents such cable are given in Bulletin PR-2127. 
as petroleum oils, paraffinic hydrocarbons, min- Write for thie tres tesiiies! infec. 
eral acids, alkalies and esters. mating. bulisien te Ths Onna 


Okonite Cathodic Protection Cable has been Company, Passaic, New Jersey. 











4325 


where there’s electrical power... there’s OKON ITE CABLE 





AURORA APCO 
Turbine-Type 


AURORA®* 
Centrifugal 


for EVERY LIQUIDS 
HANDLING JOB in INDUSTRY 


The engineer-favor accorded "PUMPS by 
Aurora" rests squarely upon performance 
ASK satisfaction. Why not let Aurora precision 
for and quality serve your requirements, too? 


CONDENSED 
CATALOG M-64 


AURORA APCO Turbine-Type PUMPS 


are available in SINGLE STAGE @ TWO 
STAGE @ FOUR STAGE @ WATER 
JACKETED @ STAINLESS STEEL or SPECIAL 
METALS for "1001" DUTIES. 


AURORA Centrifugal PUMPS 


are available in SINGLE and TWO STAGE 
HORIZONTALLY SPLIT CASE @ SIDE SUC- 
TION @ VERTICAL @ NON CLOG e SUMP 
@ MIXED FLOW e@ SPECIAL DESIGN ETC. 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP juiision 


THE NEW YORK AIR BRAKE COMPANY 





84 LOUCKS STREET ° 


AURORA > ILLINOIS 


EXPORT DEPARTMENT — Aurora, Illinois — Cable Address ‘‘NYABINT”’ 


GOODYEAR'S NEW CHEMIGUM PLANT 
EQUIPPED WITH FRICK REFRIGERATION 


This versatile plant, just completed at Akron, makes many types of rubber, latices and 
plastics. The big reactors, each holding 3000 gallons, are lined with glass; each is cooled 
with seven banks of glass-coated ammonia coils of the patented Frick direct-expansion design. 


These coils, with their control system, enjoy a world-wide preference for use in chemical 


Saa * 


Frick ammonia compressors at Good- 


year’s new plant in Akron, Ohio. 
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reactors, 


Four Frick compressors of 12 in. bore 
and 12 in. stroke, together with a 5 by 
5 machine, carry the refrigerating load 
under automatic and semi-automatic 
controls, 


When you want the most durable 
and efficient refrigerating equipment, 
whether for air conditioning, process 


f work, ice making, quick freezing or 


other cooling service, specify "Frick". 


Literature and estimates on request. 
a 


use Readers’ Service Cards, last page. 


™ Men in the Industry .. . 


California-Standard’s newly-created chem- 

ical subsidiary as the latest step in a 
| petroleum research career which started 
| in 1937 when he joined Standard as an 
| assistant engineer at the Richmond labs. 

At the time he had just earned his Ph.D. 
| degree from Massachusetts Institute of 
| Technology. 


| Norman T. Robey was named assistant 
manager of the Whiting, Ind., refinery of 
Standard Oil Co. (Indiana) to succeed 
C. H. Daugherty, retired. Delmer G. Debo, 
formerly superintendent of the mechanical 
| division at Whiting, succeeds Robey as as- 
sistant manager of the Casper, Wyo., re- 
| finery. 
At Chicago, Robert S. McDaniel re- 
turned from special assignment to his 
| former position as supervisor, light oils 
| planning, and F. Curtis Smith was named 
| supervisor, capital expenditures—miscella- 
neous contracts planning, in the planning 
| division. Richard H. Dust, Jr., was named 
| assistant supervisor, cost, operations divi- 
| sion, 


| C. E. “Gene” Davis, petroleum con- 
sultant, Kirkwood, Mo., has been ap- 

| pointed a member of the board of direc- 
tors of Commerce Oil Refining Corp. He 
will also serve as a member of the execu- 

| tive committee and will act as part-time 

| consultant to the corporation during con- 

| struction and operation of the new refinery 
at Jamestown, R. I. 


| Thomas L. Apjohn of Melwood Lane, 
Westport, Conn., has been appointed man- 
ager of the newly created petroleum 
chemicals department of Mobil Overseas 
Oil Company. In addition to acting as a 
clearing house for activities in the petro- 
leum chemical field, the new department 
will initiate market research studies, rec- 
ommend laboratory research programs and 
evaluate overseas opportunities in manu- 
facturing and marketing related to petro- 
leum chemicals. Mobil Overseas is an af- 
filiate of Socony Mobil Oil Company, Inc. 
Apjohn, who joined Socony Mobil in 
1936, formerly was manager of Mobil 
| Overseas’ lubricating department. He has 


® 
: a. 
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C TOWER PACKING 
STEEL & ALLOY 
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BANDING SEALS 


Your Inquiries Invited 
Houston Stock Maintained 








BRAZZIL TOOL & DIE SHOP 


714 West 13th St. Phone UN 1-6662 
HOUSTON 8, TEXAS 
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ARCHITECT: “For an industrial building that’s low in BUILDER: “Kam Corrugated Asbestos can be put up 
cost and yet a credit to my client—this is the material!” fast, and with regular carpenter's tools.” 


FIRE UNDERWRITER: “Easy to approve, and often MAINTENANCE ENGINEER: “Practically no upkeep 


for minimum rates, since it won't burn.” —it won't rust or rot, and needs no protective paint.” 
p p 


“THEY ALL SAID KaM CORRUGATED ASBESTOS!” 


“T listened to the testimony above— ps 
and then decided on K&M Corrugated | 
; 


i = — 
Asbestos for my new plant addition, Suasesenasetet : 


at rock-bottom cost.” Hii 4 iy 


This wise owner learned that K&M Corrugated, for roof 
and curtain walls, is practically indestructible —it’s made 
of asbestos fiber and portland cement, compressed under 
tremendous pressure. It fits 101 industrial applications 
attractively, without the cost of protective paint. BEST IN ASBESTOS 


Tell your architect and/or builder you want K&M 
Corrugated Asbestos Roofing and Siding, to get low first 
cost, inexpensive construction, long life with little main- KEASBEY & MATTISON 
tenance. For further information, write direct to us. Company * Ambler « Pennsylvania 
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Men in the Industry... 


held various technical assignments in the 
general laboratories and in Socony Mobil’s 
Eastern region. During World War II he 
was with the refining division of the Petro- 
leum Administration for War. He is a 
1934 M.I.T. graduate in chemical engi- 
neering. 


Robert A. Byorum has been assigned 
to the position of chief engineer and con- 
struction manager of Spencer Chemical 
Co. In this capacity Byorum will be re- 
sponsible for directing the activities of 
central engineering and central purchasing 
of the company as well as the construction 
activities of Spencer’s wholly-owned subsi- 
diary, Quaker Valley Constructors, Inc. 

Byorum joined Spencer in January, 
1948 as an engineer. He has served as 
senior engineer, project engineer, and 
project engineering supervisor. In 1953 he 
was assigned as assistant chief engineer 
and in 1955 became the chief engineer. 


David Christison, Woodbury, N. J., 
has been awarded a Sloan fellowship en- 
titling him to participate in the executive 
development program of the Massachusetts 
Institute of Technology. 

Christison, assistant director of the tech- 
nical department of Socony Mobil Oil 


Co.’s Paulsboro refinery, was chosen by 
M.I.T. as one of a small number of young 
executives whose employers nominated 
them for the development program because 
j they show marked promise of growth into 


major responsibilities. 
Sloan fellows spend twelve months at 


* = OWS — 
M.I1.T. studying in depth the fundamentals 
j | that underlie sound management action. 
Funds are granted by the Alfred P. Sloan 
® | Foundation. 


EASTERN D-11 CENTRIFUGAL PUMP Elinor L. Martin has been named as- 


. —_ . sistant secretary of Standard-Vacuum Oil 
Why is the D-11 so successful among original equipment manufac- Company, at he White Plains, N. Y. 


turers? Size and weight make it ideal. The D-11 is the smallest, close- headquarters. With the company since 
S “ : st « < | 1946, Miss Martin has also served Stan- 

coupled, single-stage centrifugal pump available with an induction | vac in Japan. 

type motor. Eighteen pounds of compact design (99%4” x 45%”) make 

it excel in industrial and process equipment, as well as laboratory — Deaths — 


service, and pilot plant operations. 





| Walter R. Reitz died in Oil City, Pa., 

PECIAL METALS | May 25. Reitz was a retired board chair- 
s . man of Quaker State Oil Refining Cor- 
A full selection of metals make the D-11 and other Eastern Centrif- poration. Before moving to Oil City, his 


ugal Pumps versatile performers. Available in 18-8 Type 303 and ae ee ee 
Type 316 Stainless Steel, Monel, Hastelloy “C’’, Cast Iron and Bronze, Harry T. Paterson, 46, operational 


Eastern Pumps range from “%th to % H.P. with capacities up to 70 | manager of the Harbor Island and Kure 
| Beach Corrosion Test Stations of The In- 

G.P.M., pressures to 65 P.S.L | ternational Nickel Co., Inc., died suddenly 
| May 27 at his home in Wilmington, N. C. 

For complete specifications on all Eastern | He had been with Inco since 1946. He 


> . started with Ethyl-Dow Chemical Co. in 
Centrifugal Pumps, request Bulletin 120-L 1933 as an operator, and eventually be- 


came assistant manager and chief engineer 


| T. J. Sullivan, 64, a senior vice presi- 

dent of Gulf Oil Corp. died in Pittsburgh 

May 28. He had headed Gulf’s Manufac- 

| turing department from 1949 until 1955 

when he was made responsible for Gulf’s 

INDUSTRIES INC | manufacturing operations on a world-wide 
’ * | basis. A native of Illinois, Sullivan joined 

100 Skiff St., Hamden 14, Conn. Gulf in 1921 at its Port Arthur, Texas, re- 
finery where he was employed as super- 

intendent of its sulphuric acid department. 
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= 4 3 e E FS New booklet 


for caustic soda buyers 


Barge delivery 








Useful facts on buying caustic soda 
are at your fingertips in this new pock- 
et-size booklet. 

Title: Caustic Soda Buyer’s Guide. 

Contents include a list of reasons pro 
and con switching from 50% to 73% 
liquid caustic. 

There’s a factual discussion of the 
comparative economics of both 
strengths, including a handy nomo- 
graph to help you figure which strength 
is your better buy. 

The booklet also contains a nomo- 
graph that helps you estimate your 
liquid caustic requirements for various 
process solutions. 


There’s information on solid and 
flake caustic, too. Two tables show at 
a glance the dimensions and capacities 
of the many containers in which you 
can buy Hooker caustic soda. 

Finally, there’s a list of important 
points to consider when you’re looking 
for a caustic soda supplier. 

Check the coupon at right for a copy. 
Or write us if you'd like more than one. 


Can you save buying by barge? 

If you use large tonnages of 50% 
liquid caustic soda, and can receive by 
water, you may cut freight and han- 


HOOKER 


CHEMICALS 


Flake sizes 


Drum styles 


dling costs substantially with barge 
service. 

All Hooker plants and caustic ter- 
minals offer barge service as well as 
tank car service, since all are located 
on deep water. 

If you think there’s a possible saving 
here, one of our representatives will be 
glad to discuss barge delivery with you. 


Which flake size? It’s easy to be 
sure of the best possible caustic soda 
flake size for your process, when you 
buy Hooker caustic. 

You have your choice of the four 
sizes here—all shown actual size. 
' 


' 
b 


CRYSTAL GRANULAR 


Regular, fine, and crystal flake are 
non-dusting—carefully screened for 
uniformity. We're extra-fussy about 


HOOKER ELECTROCHEMICAL COMPANY 


1607 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 





PLASTICS 


NIAGARA FALLS © TACOMA © MONTAGUE, MICH. e NEW YORK @ CHICAGO ® LOS ANGELES 
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flake thickness, too. These flakes are 
hefty enough to take the jolts and 
jouncing of transit, and still reach you 
at full size. Yet they’re thin enough to 
dissolve quickly when you're ready to 
put them to work. 

For advice on the best flake size for 
your needs, write us, outlining the in- 
tended use. 


You can empty this caustic soda 
faster. Whether your operators scoop, 
pour, or shovel flake caustic soda, they 
will find this new Hooker drum easier, 
faster, and safer to work with. 

The opening on this new drum is a 
full 18 inches in diameter—an increase 
of 65% in opening area. When the 
drum is inverted, caustic can’t pile up 
around the inside as it does with other 
standard drums. 

You pay no more for this extra con- 
venience. To get it, just specify Hooker 
caustic soda in the 18-inch-opening 
drum. 


Check items you'd like to receive: 

[] Caustic Soda Buyer’s Guide 
Technical data on: 

—) 50% Liquid Caustic Soda 
73% Liquid Caustic Soda 

[) Flake Caustic Soda 

For information on these other 

Hooker chemicals used in the pe- 

troleum industry, check below: 

() Antimony Trichloride 

[] Muriatic Acid 

() Sulfur Monochloride 

[) Sulfur Dichloride 

Clip and mail to us with your 

name, title, company address. 


——— ieee 


For more data on advertised products, use Readers’ Service Cards, last page. 





SAE 


PIPE LINE FILTERS 


FOR 


CLEAN 
DRY 
AIR 


IN 


AIR OPERATED INSTRUMENTS 
AIR OPERATED TOOLS 
PNEUMATIC CONTROLS 
INDUSTRIAL PROCESSES 


MODEL CPH PIPE LINE FILTER has ex- 
clusive Staynew “double action principle.” 
Air is first deflected to outer walls of filter 
and forced downward at high speed. Water, 
oil and heavier particles of rust, etc., are 
thus deposited in base. Mechanically 
cleaned air then rises to pass through filter- 
ing medium which removes lighter airborne 
particles. This double action design elimi- 
nates need for frequent cleaning. 
Inexpensive, simple to install and main- 
tain, Staynew Pipe Line Filters keep your 


Model CPH 
PIPE LINE 
FILTER 


air-operated equipment free from the de- 
structive effects of pipe scale, dust, dirt, and 
condensates. And, Staynew Filters pay for 
themselves in reduced equipment mainte- 
nance costs alone. They filter compressed 
air under all pressures and temperatures, 
natural and manufactured gases. Dollinger 
engineers will welcome your filtration prob- 
lems. Why not call on us. Remember, 
Dollinger makes every type of filter for 
every industrial need. 


Write for Bulletin 200 which contains complete engineering 
data and illustrated material on Staynew Pipe Line Filters. 
Dollinger Corporation, Dept. 47, Centre Park, Rochester 3, N.Y. 


PROTECTOMOTOR 
us or 


maT 





DOLLINGER 


INTAKE 
FILTERS 





LIQuiD 
FILTERS 





PIPE LINE 
FILTERS 





ELECTRO- 
STAYNEW 
PRECIPITATOR 





AUTOMATIC 
AIR 
FILTERS 





PANEL 
FILTERS 








iN 





SPECIAL 
FILTERS 


LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS « HYDRAULIC FILTERS « ELECTROSTATIC FILTERS e MIST 
bs COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS » NATURAL GAS FILTERS « SILENCER FILTERS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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What Suppliers Are Doing... 





Paddock 


Nichols 


Sutherland 


Perkins 


S. G. Paddock has been named execu- 
tive vice president of the Burgess-Manning 
Co., Libertyville, Ill. He formerly served 
as vice president in charge of the In- 
dustrial Silencer division with offices in 
Libertyville, and Dallas. 

Also newly elected are F. P. Hutchin- 
son as director, E. D. Woisard to treas- 
urer and assistant secretary, and A. W. 
Dreffein to secretary, Hutchinson formerly 
was president of Harrington & King Per- 
forating Co., and the other newly elected 
officers have long been associated with 
Burgess-Manning Co. 


Nathaniel B. Nichols, recently named 
chief engineer for Taylor Instrument Com- 
panies, is a former director of research for 
Taylor who rejoined the organization after 
an absence of several years. Former chief 
engineer Ralph E. Clarridge has been ap- 
pointed to the president’s staff as specialist 
for new product lines. 

Nichols left Rochester to become profes- 
sor of electrical engineering at the Uni- 
versity of Minnesota. He subsequently 
joined the Raytheon Manufacturing Co. 
of Waltham, Mass. During the war he was 
group leader of the fire control division of 
M. I. T.’s Radiation Laboratory. 

Nichols is well known among instrument 
men through his writing and many ap- 
pearances before scientific societies. 


C. E. Sutherland has been elected a vice 
president in charge of manufacturing of 
Bailey Meter Co., Cleveland, Ohio. Audi- 
tor E. O. Stern was elected treasurer and 
assistant secretary; and Vice President H. 
H. Gorrie named to the board of directors. 

Sutherland, educated in Sweden, was 
hired by the company 26 years ago to 
organize a tool room and stamping de- 
partment. In 1942 he was appointed 
factory superintendent and three years ago 
was named factory manager. He is a mem- 
ber of the Cleveland Engineering Society 
and the American Society of Tool En- 
gineers. 


Robert F. Lane has been named execu- 
tive vice president of Fischer & Porter 
Co. Lane previously assistant to the 
president and a member of the board of 
directors, has been with the Hatboro, Pa. 
instrument manufacturer for 14 years, He 
is a member of the American Manage- 
ment Association, the Society for the Ad- 
vancement of Management, the Instru- 
ment Society of America, the York Road 
Industrial Management Club, and the In- 
dustrial Relations Association of Philadel- 
phia. 


Walter W. Perkins has been named ex- 
clusive agent in Southern California for 
ALCO Products, Inc., twin finned tube 
heat enchangers and other longitudinal fin- 
tube products. 

Perkins, whose offices at 1266 South 
Boyle Avenue, Los Angeles, represents five 
other manufacturers of various products 
in the general area covered by the ALCO 
agreement. He holds a degree in process 
engineering from the University of Cali- 
fornia, and has had experience as a rating, 
design and sales engineer in the manu- 
facture of cooling towers and in the de- 
velopment of air cooled heat exchangers. 
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Walter J. Holder is new manager of the 
Micro-Klean Filter division of The Cuno 
Engineering Corp. with headquarters in 
Meriden, Conn. Holder’s experience in 
this field includes five years with the In- 
diana Commercial Filters Corporation and 
Honan-Crane Corporation of Lebanon, 
Ind. Prior to this, he was associated with 
the machine tool industry. 

Holder attended Niagara University and 
The University of Buffalo, receiving a 
B.S. degree from the latter. He is a mem- 
ber of the American Society of Tool Engi- 
neers, and the American Society of Lubri- 
cation Engineers. 


James W. Bostick has been appointed as 
field representative for Orbit Valve Com- 
pany in the Ark-La-Tex area according to 
L. E. Wallace, General Sales Manager for 
Orbit Valve Company. Bostick will work 
under the direction of James W. Bowling, 
Orbit’s division manager, Dallas. Bostick, 
well known in the Ark-La-Tex area, has 
been associated with the petroleum equip- 
ment industry for several years. He will 
headquarter at Shreveport. 


Charles C. Jarchow, president and a di- 
rector of American Steel Foundries, has 
been elected to the board of directors of 
Universal Oil Products Co. He attended 
Northwestern University, and became as- 
sociated with American Steel Foundries in 
1912. He was elected president in 1949. 

Jarchow also is a director of Griffin 
Wheel Company, Griffin Steel Foundries, 
Ltd., Illinois Bell Telephone Company, 
Pipe Line Service Corporation, and the 
Illinois Institute of Technology. 

Guy E. Reed, of Chicago declined re- 
election to U.O.P.’s board for reasons of 
health. 


William J. Lauter has been named 
product manager for the hydraulic-pneu- 
matic line of products of The Garlock 
Packing Co., Palmyra, N. Y. Lauter will 
supervise the marketing of Garlock’s Chev- 
ron packing, cups, hat packing, O-Rings 
and other related products. 

Lauter previously was a sales engineer 
in Garlock’s Philadelphia office. He holds 
a M.E. degree from Brooklyn Polytechnic 
Institute. With Garlock since 1951, he 
formerly was associated with the Worth- 
ington Corporation, 


R. Carter Dye has been promoted to 
general sales manager for Olin Aluminum 
and will have direct responsibility for the 
division’s sales, advertising and promo- 
tional activities. 

Dye joined Olin Mathieson in Septem- 
ber, 1955 as executive assistant to the ex- 
ecutive vice president for the Aluminum 
division. He was named acting director of 
sales in November, 1956. 

From January, 1952, through August, 
1955, he was manager of automotive 
market sales, Detroit, for the Reynolds 
Metals Company. 

A native of Connecticut and a graduate 
of Yale University, Dye served as a pilot 


Holder 
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28,000 Barrels 
of Oil be worth 











That’s what Cities Service Refining Co. reclaimed in 
one year with this slop oil filter station at Lake Charles, La. 
To be exact, it was 28,734 barrels of oil — all from slop oil 
and separator bottoms emulsions which previous treatment 
had failed to break. 

In operation, 50 bags of Dicalite Speedplus are used to 
build a 242"-thick precoat on the 400 sq/ft stainless steel 
screen of the Eimco vacuum precoat filter. The charge is 
usually separator bottoms (60% ) and slop oil (40% ). At 
a drum speed of % rpm, with knife cut of .003”, the filter 
cycle is 40 hours. Flowrates range from 2 to 10 gal/ft?/hr, 
averaging about 4. 

Similar slop oil filtration systems, using a Dicalite filter- 
aid, have been in use during the past few years in several 
refineries. Their operating data show that slop oil filtration 
is not an added cost. . . frequently these filter systems re- 
cover their entire investment in the first year. From there 
on, their output is largely pure profit — with the added 
advantage of no waste disposal problem, since the separated 
water contains so little oil that it may be discharged without 
stream pollution, or may be recycled for some process 
operations. 

A Dicalite service engineer will be glad to discuss this 
problem with you, and the services of the Dicalite Labora- 
tory are at your disposal for tests. Just write . . . 


“oa jicalile 


DIATOMACEQUS MATERIALS 


Dicalite Division, Great Lakes Carbon Corporation, 612 S. Flower St., Los Angeles 17, Calif. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Suppliers... - 


in the United States Navy during World 
War II. 


CLARK BROS, CO., Olean, N. Y., has ap- 
pointed M. L. Hadbavny purchasing agent 
of the Reciprocating Products division. E. 
E. Bonsper, general purchasing agent has 
been given a new assignment and will be 
concerned with over-all planning, co- 
ordinating and reviewing purchasing activ- 
ities for all Clark Bros. responsibilities. 
Leo Geary will provide over-all pattern 
engineering service, T. G. Busack and G. 
A. Rieckhoff will provide over-all foundry 
engineering service. 

Late in June, 1956 the firm decentral- 
ized its purchasing department. 


THE TIMKEN ROLLER BEARING CO. (Stecl 
and Tube Division) has appointed Vinson 
Steel and Aluminum Co. as warehouse 
distributors for the Timken Company’s 
alloy steel mechanical tubing in the South- 
west. 

Vinson Steel and Aluminum Co., or- 
ganized August 1, 1955, formerly operated 
as a division of Vinson Supply Co. G. B. 
Lane is president, and Fred Bush is ex- 
ecutive vice president. Vinson recently 
completed a new warehouse covering 150,- 
000 square feet at 1211 Kress Street, 
Houston. They also operate a warehouse 
in Dallas. Their sales force covers Texas, 
New Mexico, Oklahoma, and Louisiana. 


THE TIMKEN ROLLER BEARING CO. has pro- 
moted R. L. Williams to the position of 
assistant chief engineer of its Automotive 
division. Williams, previously district sales 
manager for the Industrial division in Co- 
lumbus, Ohio, started with the company 
in 1938 after graduating from Case In- 
stitute of Technology. After three years 
in the Naval Air Corps, he did sales en- 
gineer work. He assumed the post as Co- 
lumbus district manager of the Industrial 
division in 1955. 


THE COOPER-BESSEMER CORP. has elected 
Eugene L. Miller as its new president and 
general manager. At the age of 38, Miller 
thus becomes the youngest president to 
head this 124-year-old engine and com- 
pressor building firm. 

A mechanical engineering graduate of 
Oklahoma A. & M. Miller was associated 
with the Mid-Continent Petroleum Corp. 
before joining the armed services in World 
War II. In 1946 he was project engineer 
for Cooper-Bessemer, the position he held 
until 1954, when he was elected assistant 
general manager. Shortly after that he was 
elected general manager. 


THE LUMMUS CO. has named Marvin Mar- 
cus sales manager, government operations. 
Marcus, who has been in a similar posi- 
tion with Blaw-Knox Co., will head- 
quarter in Washington, with offices at 
The Wyatt Building. 


ROCKWELL MANUFACTURING CO. has 
named Charles N. “Chuck” Perry, pur- 
chasing agent for Rockwell’s Oakland, 
Calif., plant. For the past five and a half 
years he has been factory manager of the 
company’s new Porterville, Calif., plant. 

Perry, who attended Los Angeles 
Junior College and the University of Cali- 
fornia, began in 1939, a business career 
with refinery work for Standard Oil Co. 
of California, public relations work for 
Ford Motor Co. and inventory control 
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Which is the best way to seal air and gases? 


That depends on the type of gas, its pressure, its toxicity 


and other factors. No matter what the sealing problem, 


Carrier Centrifugal Compressors are designed with the right seal 


for the specific job. For example, the labyrinth seal is right 


for handling air or other non-toxic, non-explosive or inexpensive 


gases at moderate to low pressures. At the other extreme, 


an iso-seal is the solution for holding various hydrocarbon gases, 


especially if the gas must not be contaminated by the sealing 


fluid or vice versa. For complete information on various 


compressor seals, call your nearest Carrier office 


or write Carrier Corporation, Syracuse, New York. 


Labyrinth Seal 











To protect against air leakage, a labyrinth seal is used on 
the shaft end of this Carrier Centrifugal Compressor located 
in a midwest refinery. The compressor is used to supply air 
to a fluid catalytic cracker. This type of seal consists of a 
lead-lined steel shell which makes a rabbitt joint with the 
compressor casing. Multiple projections, alternately high and 
low on a sleeve attached to the shaft, cut their own grooves 
into the stationary lead lining during the run-in period. 
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To separate the gas stream from the seal oil system, an 
iso-seal is used in this Carrier Axial which handles buta- 
diene in a southwest plant. In seals of this type, seal oil, 
supplied at slightly higher pressure than suction, is kept from 
gas stream by a floating carbon ring. The seal oil pressure is 
then broken down to atmosphere through a series of narrow 
floating babbitt steel rings; the number depending upon the 
pressure breakdown. On shutdown, this is a positive seal. 


315 





Suppliers... 


work for Southern Pipe and Casing Co 
In 1941, he joined Pabco Products, Inc 

Emeryville, Calif., and served successively 
as production manager, industrial enginee: 
and assistant purchasing agent. He subse- 
quently became production manager at 
Pabco’s new Metuchen, N. J., plant 


PANELLIT, INC., Skokie, Ill., has named 
William B. Denniston sales manager. Den- 
niston a B. S. E. E 
graduate of Brown 
spent six years in 
sales management at 
the Shakeproof Divi- 
sion of Illinois Tool 
Works and later in 
similar capacities at 
MacLean-Fogg Lock 
Nut Company. Dur- 
ing the past two years 
he operated his own 
farm supply business 
Panellit Service 
Corp. has appointed 
Denniston John R. Warren gen- 
eral superintendent of 
its Contracting division. He will assume 
supervision of all instrument system in- 
stallations; checking, testing, calibrating 
and start-up. Previously with the DuPont 
Company, Warren has been with Panellit 
almost two years 
Panellit Service Corporation is a sub- 
Return line corrosion is one of the most critical sidiary of Panellit, Inc., designers, en- 
problems in maintaining economical, efficient gineers and fabricators of complete infor- 
power plant operation. _— mation systems for industry. 

Bird-Archer Amine Treatment is an easy, 
effective and economical way to eliminate cor- ee ee ee ee ne oe 
rosion troubles. Amines raise the pH value of seiniics wanna a ag ee 7 
the return condensate to the point whereby ee | ta ate Amer or oho ag MB, serve lies 
the corrosion potential is negative. In addi- pepe So. ae ene or 
tion, amines provide a surface protection for S — and alloy-clad steel plates to the 
the metal itself which further inhibits cor- petroleum industry. 
rosion. In scores of plants, Bird-Archer Amine : | John H. Faunce, Jr., director of market 
Treatment is paying a profit on its cost 5 oe and commercial development, at a recent 
through savings in piping replacement and luncheon said the company since last year 
maintenance work. had more than doubled its manpower in 

To demonstrate what corrosion can do in . the research department and nearly dou- 
steam and condensate return lines, we show : bled its technical service staff. Construc- 
here “‘before’’ and “‘after’’ unretouched photo- ; tion of a new $1 million physical test 
graphs of NDHA Corrosion Testers. This laboratory is well under way. 
is a test* developed by the American Society 
Sisdianal Pheteiet Heating Acnocintion. Bird. | AIR REDUCTION CO. has officially started 
Archer supplies and analyzes these testers. Se production of liquid oxygen, nitrogen and 
Photo at left shows a Tester before installa- a argon at its new air separation plant at 
tion. Photo at right shows a Tester after it had 4 119th Street and Doty Avenue in the Lake 
been installed for 60 days in the return line. i Calumet section of Chicago. 

(*Standard Method of Corrosivity Test of . saa This $7.5 million completely modern 
Industrial Water, NDHA Method, ASTM - = plant—which will produce daily 55 tons 
Designation 935-49.) of high purity liquid oxygen, 15 tons of 
liquid nitrogen, and 3% tons of liquid 

Write for BULLETIN CP-100 AND THE NAME OF argon—is the third large air separation 

THE BIRD-ARCHER SERVICE ENGINEER NEAREST YOU. plant completed by the company. Air Re- 


duction already operates plants for the 
production of liquid oxygen, nitrogen and 
. argon at Butler, Pa., and Riverton, N. J., 
Send for Catalog on Bird-Archer and will soon ’ complete construction Is 
Proportioning Pumps similar air separation plants at Los Ange- 
les, Calif., and at Acton, Mass. Airco 
also operates over 70 plants throughout 
the country for the productoin of oxygen 
in gaseous form. Many of these plants also 

| produce gaseous nitrogen and argon. 
RORATON New plant management comprises D. D. 
€ KS Ww ATER TREATING ENGINEERS | Spoor, regional Vice president, G. M. 
7, O’Neil, regional production and distribu- 


N. AMERICAN ST. PHILADELPHIA 40. PA tion manager and W. F. Grotevent, works 


manager. 




















Chicago 


ne EP ae eee 2 Air Reduction Sales Co. last month an- 

| nounced plans for a $3-million expansion 

that will more than double the production 

facilities for gaseous and liquid oxygen at 

For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER Vol 36, No. 7 

















The illustration is symbolic — 


in practice, Bethlehem fasteners are dipped in molten aluminum, 


then centrifuged, producing a coating that is uniformly smooth over the entire surface. 


Bethalume Coating for Fasteners 
is Superior in Corrosive Atmospheres 


All too frequently, corrosive atmos- 
pheres take a heavy toll of steel 
fasteners used in refineries. But not 
when fasteners are protected against 
corrosion by Bethlehem’s Bethalume 
coating —the hot-dip aluminum coat- 
ing— which, under identical ex- 
posure, outlasts zinc in most corro- 


sive atmospheres. 

With Bethlehem’s new coating 
facilities, fasteners for refinery serv- 
ice can be coated with a smooth layer 
of long-lasting, corrosion-resistant 
aluminum. Even with this coating, 
the threads are clean and sharp, 


thus permitting fast, easy assembly. 

When fasteners are intended for 
use at elevated temperatures up to 
1600 F, they can be heat-treated 
immediately after the application of 
the aluminum coating. The iron- 
aluminum alloy thus created on the 
steel surface provides additional 
resistance to heat-corrosion. 

If you would like to know more 
about Bethlehem’s Bethalume coat- 
ing for fasteners, and the long serv- 
ice life it makes possible in corrosive 
atmospheres, just get in touch with 
the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporatior 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


j i oy uke 
Nig ALUMINUM ©” 

Fat ae sal & 
hg nies 


ALLOY LAYER 


> nal, vat BASE“STEE ao ee 
a ta Di eS i> 9 oe 


Section through Bethalume coating, showing alu- 
minum overlay and iron-aluminum alloy layer. 





AIRETOOL Automatic Tube Expansion Control System 
simplifies and speeds accurate tube rolling! 





A large coppersmithing company* re- 
cently faced one of the biggest tube roll- 
ing and expanding jobs of its kind when 
they had to roll 850 4 in. OD x13 gage 
copper tubes in a limited time. Using 
AIRETOOL’S Automatic Tube Expan- 
sion Control System, they rolled those 
tubes at a rate of one every twenty 
seconds . . . completed the job in less 
than five hours! 

You too, can shorten tube rolling time 
immensely . . . eliminate costly over- 
rolling, over-expanding and distortion 
of tube sheets. . . with AIRETOOL’S 
Automatic Tube Expansion Control Sys- 
tem. Ask for an ON-YOUR-JOB 
demonstration, today. *Name upon request 


SOLVE ALL YOUR TUBING PROBLEMS, FROM INSTALLATION TO 
REMOVAL, WITH AIRETOOL TUBE MAINTENANCE EQUIPMENT 


CONDENSER 
CLEANERS 


Outside mounted . . . direct 
or gear driven. Powerful 
.. » fast .. . lightweight. 
Clean lightly scaled or com- 
pletely plugged tubes to 1”. 
Built-in flushing system 
cools drill, removes chips. 


thrust collar. Roll tight move har 
accurate tube joints to uni- Driven motors in wide 
form expansion and tight- range of sizes and speeds. 
with maximum 


TUBE 


TUBE EXPANDERS CLEANERS 


€, «4 Powerful . . . fast cutting 
all bearing ie - completely re- 
est deposits. Air 
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Lorain, Ohio. The expansion will boost 
daily capacity from the present 985,000 
cubic feet to 2,235,000 cubic feet. 

Construction of the addition will take 
about a year to complete. 


THE BRISTOL CO., Waterbury, Conn., has 
opened a new branch factory and repair 
laboratory at 6800 East Acco street, Los 
Angeles, as part of a general expansion 
program. It will be managed by J. W 
Peckham, Bristol’s West Coast district 
manager for many years. 

With the recently opened branch fac- 
tory at Houston, Bristol now operates four 
such facilities, including others at Chicago 
and San Francisco, in addition to the main 
factory at Waterbury, Conn. 


os 
Cramer 


NORTON CO., Worcester, Mass., has reas- 
signed Bruce Cramer as a refractories en- 
gineer to the greater New York City suc- 
ceeding George Powers recently named 
assistant sales manager of the company’s 
Refractories division. Howard J. Daly, Jr., 
will succeed Cramer as refractories en- 
gineer in lower Michigan and parts of 
Indiana and Ohio. 

A graduate of Colgate University, 
Cramer joined Norton Company in 1952 
as a sales trainee. He has had sales en- 
gineering experience. His first outside 
sales asignment was to the territory Texas, 
Oklahoma, Louisiana and Arkansas. 

After Daly completed the sales training 
course he was assigned to the sales en- 
gineering department. He attended the 
University of Buffalo, and received a de- 
gree in ceramic engineering from Alfred 
University in 1954. 





PHELPS DODGE COPPER PRODUCTS CORP. 
has appointed Richard I. Wilson as Phila- 
delphia district manager responsible for 
all sales of the fabricating company in that 
area. 

Wilson formerly was associated with 
Philadelphia Electric Co. and the Pennsy]l- 
vania Railroad. He had served as a sales- 
man for Phelps Dodge in the Philadelphia- 
Baltimore territory since 1935. 


BLAW-KNOX CO. will combine its New 
York and Philadelphia sales offices into 


Write for , a new Eastern Regional Sales office to be 
illustrated located in Haddon Heights, N. J., William 
Heevature Rodgers, vice president and general sales 
Abt manager has announced. 
_—— 60), 4 | As part of the move, the company also 
MIRETOOL’S SPRINGFIELD, OHIO has opened a small office at 230 Purk 
complete line of Avenue, New York City. The move to 
et SN . Haddon Heights will be completed by 
9FFICES: New York, = 
maintenance chicane, Tulsa, Philadelphia, August 15. 
equipment. 








Houston, Baton Rouge 
REPRESENTATIVES in principal 
cities of U.S.A., Canada, Mexico 


ft . THE WILLIAM POWELL CO., Cincinnati, has 
South America, England, Europe . . . . 
Puerto Rico, Italy, Japan, Hawaii appointed four new vice presidents, George 
EUROPEAN PLANT: Viaardingen, The Netherlands. CANADIAN PLANT: 37 Spalding Drive, Brantford, Ontario. | W. Mueller, V. Anderson Coombe, John 
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. Speed new power on old poles—cut costs 
with Anaconda Duralox Interlocked-armor Cable 


METAL TAPE ARMOR AFFORDS 
HIGH PROTECTION AGAINST 
DAMAGE—NO CONDUIT NEEDED. 


When a large Gulf Coast refinery needed 


additional power, the job was done quickly 


and economically because Duralox* could be 
strung on existing power-line poles—below 
the old lines. Neither new poles nor cross- 


arms were needed. 


Installation time and costs are slashed with 
Duralox. Outdoors or in, it is readily trained 
around or over machinery, beams, piping and 


other obstructions in long, unbroken runs. 


Duralox increases plant flexibility, affords 
easy maintenance and minimizes down time 
because it is generally accessible, easily re- 


located—100% salvageable. 


NEW BULLETIN DM 5606 con- 
tains full information about 
Anaconda Duralox Cable. 
Write for your free copy today. 
Anaconda Wire & Cable Com- 
pany, 25 Broadway, New York 
4, New York. 


Ask the Man from 


ANACONDA 


for DURALOX CABLE 





EXISTING POLES are utilized at well-known refinery 
for additional power. Cable is Anaconda’s 4/0 Awg 
Duralox Interlocked-armor Cable. 


DURALOX CABLE is available in sizes No. 6 Awg to 
750 Mcm—copper or aluminum conductors with 
rubber, plastic, or varnished-cloth insulation—up to 
15kv. Underwriters’ approved for 600 volts and 
5000 volts, varnished-cloth insulation, galvanized 
steel armor! 





MERCOID 


EXPLOSION 
PROOF 


SAFETY CONTROLS 


For 


PRESSURE 
TEMPERATURE 





Hermetically sealed 
mercury switch 


-—1 Visible On-OF circuit | 
Visible calibrated dial | 


Visible operating 
point indicators 


| Outside adjustments From 


Explosion-proof housing 
(Rugged in construction) 







































































Mercoid Controls are available in 
steel cabinets made to your speci- 
fications. 


Built to last the life of 
the equipment it serves 








Our engineers are at your service 
—send in your control problem. 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 


Suppliers... 


A. Parlin and Russell G. Smith. 

Mueller came to the Powell company in 
1942. Before that, he was in Engineering 
at The Procter & Gamble Company. 

Coombe, formerly Assistant to Powell’s 
president, joined the company in 1949 
after graduating from the Yale School of 
Engineering. 

Parlin, a former Kroger Company em- 
ployee became associated with Powell in 
1942. 

Smith joined Powell in 1935 and _ has 
been, for a number of years, chief en- 
gineer at the company’s Plant 2. 


BRONSON & BRATTON INC., manufacturer 
of cemented carbide dies, recently moved 
into a new 16,000-square-foot plant near 
Chicago’s Mid-Way airport. 

The move represents the company’s 
second expansion since it was organized 


4 nine years ago. Built both modernistically 


and functionally, the new plant is three 
times larger than the firm’s former facility, 
with surrounding land to triple operations, 
if necessary. 

The company also is mid-west agent for 
standard Carboloy carbide dies produced 


by General Electric’s Metallurgical Prod- | 


ucts Department in Detroit. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has promoted R. L, Mallory to manager 
of the firm’s Southwestern sales region, 
with headquarters in Dallas. 


Mallory, 51, had been regional indus- 
trial sales manager in Dallas since Oc- 
tober, 1952. He succeeds Frederick C. 


gen” 


— MOLENCO 


Aluminum 
GRATING 
hy 
SPARK 
PROOF — 
CORROSION 
RESISTANT 


Perrererses 


wee ee © wy Te www 


» Ideal for stairs, walkways, platforms, 
where a high degree of traction is neces- 
sary along with safety from sparks. Ex- 
clusive space-bar design prevents collaps- 
ing of the load bearing bar. 


Industrial Metals From MOLENCO 

Perforated, expanded or sheet steel, 

Stainless, copper, brass, aluminum, car- 

bon steel, naval brass plates and a com- 

plete stock of industrial metal products. 
a 


see 
MONCRIEF-LENOIR 
Manufacturing Company 


2103 Lyons Ave. + Houston «- 
Branches and Warehouses in 


Dallas + SanAntonio + Temple 
Lubbock + Harlingen 


CA 7-1441 


For more data on advertised products, use Readers’ Service Cards, last page. 
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pal more 

diesels; 
‘to your pump. 
. —deliver 

* full power. 
«without 
: MIDAS 
rer odors. 
” —just add 


Alamask 


to your 


Y Ni 


q i: diesel fuels ry 


It takes very little Alamask to subtract the 
choking odor from diesel exhaust fumes 
while adding to your sales. Alamask in your 
fuel will pull truckers, bus operators to your 
pump. Selling point to truckers: operators 
who tank up with your odor-controlled diesel 
fuels avoid the increasing demands to “put a 
stop to engine odors or reroute your lines.” 
Selling point for buses: lines that standardize 
on your odor-controlled fuel increase passen- 
ger comfort both in the vehicle and in the ter- 
minal— builds good will all along the route. 
Why not call us about adding Alamask to 
your diesel fuels? Let us show you how Ala- 
mask can give you a new competitive plus. 


RHODIA we 


60 EAST 56TH STREET, NEW YORK 22, N.Y. 
(PHONE PL. 3-4850) REPRESENTATIVES IN 
PHILADELPHIA + CINCINNATI + CHICAGO 
DENVER- LOS ANGELES ~- MONTREAL - MEXICOCITY 
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You have to see it 


to believe it... 


(You Can’t Hear It!) 


It’s the silent valve. No noise, no vibration, no fluttering. On usual 
piping arrangements you get no slamming with a Chapman Tilting 
Disc Check Valve. You get no banging to cause damage to system or 


valve .. . no grinding, scraping or wearing of either the disc or seat. 





Your maintenance costs go down to an unbelievable low which is 


really something to see and enjoy. 
Look at this operational chart. 
When the flow is on, “airfoil” disc is 


You can safely use these valves under tough operating conditions. held firmly against stops in the body. 


ed > ° Wh the fi d , disc bal 
You can order them in iron and steel . . . for handling fluids or gases wRpdapt Baise: 


quietly on whatever flow there is. 


‘ When flow stops, disc drops quickly, 
under a wide range of pressures. You can get them fast. See our quietly end Graby nab heme 


Catalog 30-A. Write for your copy today. . seat. Note that sufficient space is de- 


signed around disc to cut down flow 
resistance. 


THE CHAPMAN VALVE MANUFACTURING Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Brandt, who has been named manager of 
technical services for Honeywell's Com- 
mercial division and transferred to the 
firm’s executive offices in Minneapolis. 
Brandt had been Southwest regional man- 
ager in Dallas since 1952. 

Mallory joined Honeywell in 1933. 
After two years as a research engineer in 
Philadelphia, he was assigned to the firm’s 
sales office in Houston where he served 
as district sales manager and subsequently 
as branch sales manager. 

A member of the Instrument Society of 
America, he holds a B.S. degree in me- 
chanical engineering from the University 
of Oklahoma. 
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+. @ Los Angeles 


TRACERLAB INC, has announced election of 
Samuel S. Auchincloss as president and 
chairman of the board, succeeding William 
O. Faxon who has resigned as president 
but who will continue as a consultant. 


Auchincloss “has had a lifetime of ex- 
perience in the electro-mechanical and 
electronic fields which gives him a 
thorough understanding of the manufac- 
turing and distribution problems of 
Tracerlab and its X-ray subsidiary, Kele- 
ket X-Ray Corporation.” He most re- 
cently was president of the Cleveland 
Welding Division of America Machine and 
Foundry Company. Other important ex- 
ecutive posts include that of president of 
DeWalt, Inc., manufacturer of power cut- 
ting tools and vice president of Operations 
of Pinspotters Division (A.M.F.). He was 
a member of the M. I. T. class of 1927. 


LAR INKS 
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HOOKER CHEMICALS LIMITED, North Van- 
couver, B. C. has elected Robert E. Wilkin, 
of Youngstown, N. Y., as a director re- 
placing J. H. Babcock who recently re- 
signed from the board upon his retirement 
from Hooker Electrochemical Co., Niagara 
Falls, N. Y. Wilkin also is a director and 
vice president and director of sales of 
Hooker Electrochemical, which has seven 
chemical and plastics manufacturing plants 


in the U. S. 


HOUDRY PROCESS CORP, Philadelphia, has 
announced nine personnel changes as fol- 
low: 

D. E. Womeldorph and F. R. Walser be- 
come commercial development engineers 
in the Sales department of the Process 
Sales and Engineering division. Womel- 
dorph had been a senior process design 
engineer in the Engineering department 
Walser had been commercial development 
section chief in the Development depart- 
ment, research division. 

In the Sales and Engineering Division’s 
Engineering department, Lee Friedman 
becomes assistant supervisor—process de- 
sign; R. G. Craig and A. K. Logwinuk 
senior process design engineers, and Bent 
Busch-Peterson associate process design 
engineer. In the same division’s Technical 
Service department, W. J. Cross was 
named assistant supervisor. 

In the Development Department of the 
Research division in Linwood, Pa., N. M. 
Kapp became commercial development sec- 
tion chief; and R. E. Ashwill was named 
chief, chemical engineering section. 


H. K. PORTER COMPANY, INC. has named 
Ralph R. Rose manager, basic refractories 
project, Refractories division, explaining 
that he will coordinate all aspects of 
Porter’s basic refractories plant being 
built at Pascagoula, Miss. 

Until recently, Rose was a program 
manager for E. J. Lavino & Co. and pre- 
viously he was research engineer foi 
Battelle Memorial Institute where he 
worked on industrial refractory projects. 
He is a graduate of Ohio State University 
with a degree in Ceramic Engineering. 

Charles C. Flory has been appointed 
Pittsburgh district sales manager for the 
Porter’s Refractories Division. Flory, pre- 
viously a sales representative in Pittsburgh, 
has been with Porter’s Laclede-Christy Di- 
vision since 1940. Before his promotion 
Flory was refractory specialties representa- 
tive and then general line sales representa- 
tive. 

Edgar G. Platt has been appointed to 
the newly created post of general works 
manager of Porter’s Refractories division. 
He will supervise operation of the 19 
plants which produce Laclede-Christy re- 
fractories, McLain fire brick, and Mullite 
refractories. Until recently, Platt was 
works manager for Porter’s McLain Fire 
Brick division, and was with McLain since 
1923. 


CRANE CO. has elected Joseph W. Greene 
vice president of sales. Greene, who moves 
up from his post as director of industrial 
sales, will head a realigned department 
organization which will coordinate indus- 
tral sales. He will also be responsible for 
the direction of Crane marketing research 
and advertising-sales promotion activities. 

Charles W. Lovelace, manager of the 
company’s valve and fitting department, 
has been named to succeed Greene as di- 
rector of industrial sales. 

Greene joined Crane Co. as an indus- 
trial salesman in 1936. He served in vari- 
ous sales capacities with the company in 


PETROLEUM REFINER—V ol. 36, No. 7 





Only with Tel-O-Set in- 
struments: Interchange- 
able chassis; screw- 
driver adjustment; single 
model controller; quick- 
connect mounting; fool- 
proof reassembly; and 
delivery of cases from 
stock. 





you save in many ways... 


with HONEYWELL TEL-O-SET* 
Miniature Instruments 


New, improved Tel-O-Set miniature pneumatic 
instruments give you across-the-board savings 
in downtime . . . maintenance costs . . . spare 
parts stocking . . . personnel training. 


Here are some of the reasons for Tel-O-Set versa- 
tility and economy: You can change a recorder 
to an indicator or vice versa without interrupting 
control, simply by pulling out one chassis and 
sliding another in place. All parts can be inspected 
during operation, without process interruption. 
The pneumatic assembly, consisting of a regu- 
lator and switches, can be removed from the rear 
of the case without disturbing electrical connections. 


*Trademark of Minneapolis-Honeywell Regulator Co. 





Controllers have quick-connect switch permitting 
removal while process remains on manual control. 
All instruments are installed and serviced with 
utmost simplicity. 


For complete information on Tel-O-Set instru- 
ments, write for Catalog C-1001-1, or phone your 
nearby Honeywell sales engineer. He’s as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 
onto 17, Ontario. 


MIinneBAPOLIS 


Hone 


BROWN 
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Houston, Chicago, and New York, and in 
August, 1954 was named eastern district 
manager, directing sales activities of 18 
branches in seven states. Greene has been 
director of industrial sales at company 
headquarters in Chicago, since May, 1956. 

Lovelace became associated with Crane 
in 1938. He worked in sales at the Chi- 
cago general office and at company 
branches at Shreveport, La., and Mem- 
phis. In 1947 he was appointed assistant 
manager at Memphis, and in 1954 became 
manager at Detroit. He was named man- 
ager of the valve and fitting department 
in June, 1956. 


SURVEYS 
CONSULTING 
ECONOMICS 
PROCESS DESIGN 


TAYLOR INSTRUMENT COMPANY has named 
John E. Barber assistant department man- 
ager of its Application Engineering De- 
partment, reporting to George E. Howard, 
manager. Barber, who joined the firm in 
1946, is a specialist in the application of 
automatic control equipment in the proc- 
essing of food, beverages and textiles. 

Named as group leaders are Elliott M. 
Barr, Donald T. Gregg and Henry Stoll. 
Barr will handle the application side of 
electronic and electric contact instruments. 
In addition to several lines of control in- 
struments, Gregg will head up instrument 
applications in the power, textile, food and 
rubber industries. Stoll, a flow expert, will 
handle departmental responsibilities for 
the chemical, paper and petroleum in- 
dustries. 


MECHANICAL DESIGN 
PROCUREMENT 
CONSTRUCTION SUPERVISON 
OPERATING ASSISTANCE 


-.. ONE OF OUR SPECIALTIES 





VY Evaluation of Competitive Proposals 


VY Analysis and Recommendations on 
Operating Problems 


VY 
Y 


Review of Pilot Plant Design 


Preparation of Instructions to Bidders 


These indicate the varied scope of consult- 


ing services we have rendered to our clients. 


We offer the assistance of a staff with 


unusually broad experience. 


“In Engineering, it’s the People that count” 


THE C. W. NOFS 


906 GRAND AVENUE 


INGER COMPANY 


' 
etrole 


KANSAS CITY 6, MISSOURI 
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UNION SWITCH & SIGNAL, a division of 
Westinghouse Air Brake Co. has named 
George W. McGinley supervisor of sys- 
tem sales in the General Apparatus Sales 
department. 


McGinley, who attended classes in elec- 
tronics and basic engineering at the Uni- 
versity of Pittsburgh, was employed by 
Union Switch & Signal in 1941 as a ma- 
chine operator in the Machine Shop and, 
prior to his present appointment, he was 
a sales engineer in the General Apparatus 
Sales department. 


COOPER-BESSEMER CORP. has opened new 
service and parts warehouse facilities at 
Casper, Wyo. The new center, under the 
direction of Owen C, Lawrence, field serv- 
ice engineer, will stock essential service 
parts for Cooper-Bessemer equipment in 
the Wyoming, Colorado, Utah and Mon- 
tana area. Irwin H. Austin 
tioned there. 


also is sta- 


McGinnis 


BLACK, SIVALLS & BRYSON, INC., Kansas 
City, has announced promotion of William 
M. McGinnis to Gulf Coast regional sales 
manager and Walter Whetstone to Central 
regional sales manager. 


McGinnis, who has been with the BS&B 
Controls Division and predecessor com- 
panies for 13 years, served as sales and 
service engineer at Houston for eight years, 
was promoted to Houston district manager 
in 1952 and moved to Tulsa in 1956 as 
co-ordinator of national accounts. He will 
continue as co-ordinator of national ac- 
counts. 


Whetstone 


Whetstone, who has been manager of 
BS&B’s Wayne, Pa. (Philadelphia) office 
since 1951, will supervise the activities of 
ten manufacturer’s representatives from 
Atlanta to Detroit and St. Louis to Rich- 
mond. 


BECKMAN INSTRUMENT CO. INC., has ap- 
pointed Ernest M. Whitley production en- 
gineer for its Spinco division. He will be 
responsible for industrial design programs 
concerned with the production of Spinco 
instruments for medical research, report- 
ing to Ralph Shermund, production man- 
ager. 

A licensed mechanical engineer, Whitley 
formerly was vice president and chief en- 
gineer of Beckman & Whitley, Inc., San 
Carlos, Calif. 


OLIN MATHIESON CHEMICAL CO, has ap- 
pointed W. Adrian King, general sales 
manager of the Industrial Chemicals di- 
vision, as one of six executive promotions 
in the division. 

King has been manager of the division's 
automotive products department. He 
joined the former Mathieson Chemical 
Corp. in 1953 as manager of hydrocarbon 
chemical sales and before that was mid- 
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Only Gas Atmosphere’s 
new Nitrogen Generator 
5 ° 5 has all the features you 
Wek the Nations have asked for in a produc- 
tion generator. It comes as 
a COMPLETE PACKAGED 
UNIT ready to be set on 
IN| ©) i] stream with a minimum of 
Q make ready. EXCLUSIVE 
AUTOMATIC TURN- 
DOWN enables production 
yd coincident with demand, 
Itroge nl Qs e n erator eliminating gas waste. SIM- 
PLIFIED RATIO CON- 
TROL assures uniform gas 
analysis always. SINGLE 
BURNER OPERATION 
means easier combustion 
control. This new generator 
develops HIGHEST PUR- 
ITY NITROGEN and, 
where required, CO, can be 
obtained from the same 
unit simultaneously. Here 
is truly the nation’s top 
nitrogen generator. Be sure 
you look into it be- 
fore you buy. 


i for producing industrial gases 
| 20011 WEST LAKE ROAD CLEVELAND 16, OHIO 
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PEABODY | 
Quench Towers | 


are still the answer! 


* They quench, cool and clean gas— 


A large oil company in Texas uses a Peabody direct- 
contact quench tower in its ethylene plant. Cracked 
gas enters the tower at 600° F. and clean gas, cooled 
to 100° F., leaves at the rate of 103,500 C.F.M. 


The Peabody Tower is adaptable to a wide 
variety of flow cycles. It quenches and cools high 
temperature gas from reforming furnaces or 
synthesis gas generators, and simultaneously 
removes particulate matter, such as tars 

and carbonaceous material. 


This compact, low-pressure-drop unit provides 
minimum usage of low-pressure process water. 
It brings hot gas and coolant into intimate contact 
for positive mass transfer — gas can be cooled 

to within a few degrees of liquid inlet 
temperature. Outlet gas temperature and 
general performance can be held constant 

over a wide range of flow rates. 


If you want clean, dry, cool gas, use a Peabody Tower. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


For more data on advertised products, use Readers’ Service Cards, last page. 
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western sales manager of the plastics di- 
vision of the American Cyanamid Co. 

The following appointments were also 
announced. 

James C. Laney succeeds King as man- 
ager of the automotive products depart- 
ment. He was formerly national accounts 
sales manager of the department, which 
is responsible for sales of the company’s 
anti-freezes and other automotive specialty 
chemicals. 

James F. Newell has been appointed 
assistant general manager of the Industrial 
Chemicals division. He was formerly man- 
ager of the products department. 

Charles C. Hightower succeeds Newell 
as production head, with responsibility for 
operation of the division’s twelve plants. 
He has been manager of the Lake Charles, 
La., plant since 1954. 

W. Carlton Moseley, formerly assistant 
plant manager at Lake Charles, has been 
named plant manager. 

Cecil L. Williamson, who has been man- 
ager of the division’s administrative serv- 
ices department in Baltimore, has been 
appointed assistant to the division general 
manager. 


UNION CARBIDE CHEMICALS CO., division 
of Union Carbide Corp., will build a tech- 
nical service laboratory on its Westchester 
County property near Tarrytown, N. Y. 
The unit which will be completed early in 
1959, will include facilities and personnel 
to serve a total of 24 major industries, 
among these the paper, plastics, petroleum, 
rubber, agricultural chemicals, refrigerant, 
aerosol, surface coatings, automotive, and 
household specialties industries. The new 
unit will have 63 spacious individual lab- 
oratory units and complete analytical fa- 
cilities with provisions for tracer chemis- 
try. 

It is planned that the company’s sales 
representatives will get much of their train- 
ing at the laboratory before being assigned 
to the field. 


OLIN MATHIESON CHEMICAL CORP. has 
promoted Stanley W. Koenig to director of 
advertising. He joined Olin Industries, Inc. 
in 1948, became assistant to the vice presi- 
dent for sales and in 1955, shortly after the 
merger of Olin and Mathieson, was ap- 
pointed an assistant director of advertising. 


GENERAL ELECTRIC CO. has appointed 
Clyde A. Lilly, Jr., manager-marketing 
for GE’s large steam turbine-generator de- 
partment succeeding Robert S. Neblett, 
who has been named manager-marketing 
administration for the LST-G department. 
Neblett’s change in positions was made at 
his own request for personal reasons. 

Lilly, a Texas A. & M. graduate in 
mechanical engineering, has been with GE 
since 1945 and has had considerable sales 
and engineering experiences in various de- 
partments and offices. He is a member of 
ASME and the Georgia Engineering So- 
ciety. 

Neblett is a Georgia Tech electrical 





Did You Read 
“Changing Times” 
on 


Page 290? 
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Yes, we can handle your job... 


SERVICE 
FOUNDRY 


Our foundry and machine shop are geared to 
the special needs of the petroleum -refining 
industry—and our production tools are the 
finest. As Avondale’s foundry division, we have 
shared in the diversification and expansion of 
the industry as a whole. We are prepared to 
offer you a complete service—from engineering 
through the finished job. Next time, make it 
a point to call for “SERVICE”... 


SERVICE FOUNDRY 


416 Erato Street > New Orleans, La., USA 
CAnal 3836 ¢ Cable Address: “Serfdry”’ 


a division of AVONDALE MARINE WAYS, INC. 


senna times oft | "| The VIKING 


GEAR-WITHIN-A-GEAR 
Rotary Pumping Principle 





. operates equally well 
in either direction. 


. for all grit-free 
liquids. 


@ Fully automatic STRAUB Gas Generators are avail- 

able in three basic types — Exothermic, Endothermic 

and Nitrogen. Built to produce inert or equilibrium 
ases tO protect your plant, product or process. 

8 P vere P P We invite 


your inquiries 


Compact and rugged, they feature a special precision 
compressor-carburetor system which permits highly 
accurate and uniform control of the gas sg If 
your process calls for low cost controlled 
atmosphere, be sure you check STRAUB. 


Complete Catalog. Get your , } 
copy of this descriptive catalog. os | ENGIN E x P ue M Dp ‘CO vi PANY 


A. A. STRAUB company MAANUFACTURERS + MACHINERY FACTORS + CONTRACTORS 


; , IN C . Houston - Dallas - Kilgore - San Antonio - Edinburg 
4930 Grayton Rd. ® Cleveland 11, Ohio Corpus Christi and Beaumont, Texas. 
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Let's Look aT THE 
CONSECO RECORD 


@CONDENSER INSTALLATIONS 


Three 70,000 sq.ft. units 
for City of Los Angeles, Calif. 


One 45,000 sq.ft. unit and 
two 20,000 sq.ft. units 

for Puerto Rico Water Resources 
One 28,000 sq.ft. unit 

for City of Owensboro, Kentucky 
One 33,000 sq.ft. unit 

for Penn Power Co., Newcastle, Pa. 
One 30,000 sq.ft. unit 

for Northern State Power Corpo- 

ration 
One 35,000 sq.ft. unit and 
three 12,000 sq.ft. units 

for Dairyland Power Cooperative 
Plus 

hundreds of units ranging down to 

125 sq. ft. 





@ UNDER CONSTRUCTION 
AND ON ORDER 

One 45,000 sq.ft. unit 

for Transit Authority, N.Y.C. 
One 27,500 sq.ft. unit 

for City of Detroit, Michigan 
One 12,000 sq.ft. unit 

for export, Mining 
One 12,000 sq.ft. unit 

for Rushville, Indiana 
Two 8,500 sq.ft. units 

for Washington, Indiana 
Three 7,500 sq.ft. units 

for export, Fertilizer Plant 
One 6,750 sq.ft. unit 

for Texas A & M College 











BUILDS 
ERECTS 


DESIGNS 
ENGINEERS 


* Heat Exchangers 
Condensers 
Feed Water Heaters 

Pressure Vessels 

viel lelaeliela 

Steam Jet Air Ejectors 

a iiciemmelale MP Licel lala) 

Sewage Ejectors 

Condensate Coolers 

Specialties 

Instruments 

Engine Parts 


Service Water Coolers 


CONSECO SERVICES 


RE-TUBING 
RE-BUILDING 
REPAIRING 
RE-DESIGNING 
METAL SPRAYING 


Conseco Bulletins are available on all 
Conseco Products, each prepared with 
the authority of 30 years experience, 
to help you get more efficient plant 
operation. 


CONDENSER SERVICE & ENGINEERING CO., INC.-<0(/\ti» 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


aa) Ge SS a 


56 BLOOMFIELD STREET 
HOBOKEN, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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gong graduate who joined GE in 


as a student engineer. After several 
goed in the Turbine division, he 
was named assistant manager of sales. He 
did notable war work and in 1948 when 
the nucleonics department was organized, 
he became assistant general manager. He 
has been back with the Turbine division 
since 1951. 

GE also has appointed John H. Reyn- 
olds as manager of foreign installations- 
turbines section of the Installation and 
Service Engineering department, Appara- 
tus Sales division. 

Reynolds, who will direct the overseas 
installation of steam turbine-generator 
units, gas turbines and mechanical drive 
turbines, is a mechanical engineering 
graduate of Rensselaer Polytechnic In- 
stitute and joined GE in 1941. He has 
had varied experience in the large steam- 
turbine-generator department, especially in 
maintenance. Most recently he has been 
manager-service engineering practices for 
the installation and service engineering 
practices section of the Installation and 
Service Engineering department. He is a 
member of ASME. 


BLAW-KNOX CO. has promoted Charles 
G. Strowe to manager of the Central dis- 
trict, Chemical Plants division which 
covers Western Pennsylvania, Ohio, West 
Virginia, Western New York, Kentucky, 
and Wayne County, Michigan. Since 1954, 
he has served the same area as district 
engineer. He attended Carnegie Institute 
of Technology, and has been with the 
Chemical Plants division of Blaw-Knox 
since its inception in 1941, except for a 
brief association with United States 
Rubber Company. He has served as a 
design engineer and project engineer in 
the engineering and construction of plants 
for the synthetic rubber, atomic energy, 
petroleum, and chemical industries. 


THE BABCOCK & WILCOX CO. has an- 
nounced that James S. Anderson, formerly 
general sales manager of the Tubular 
Products division has been elected a vice 
president of the company in charge of 
sales for that division. 

A native of Cleveland, Anderson joined 
B&W in 1941 as a district salesman in 
the division’s New York office. He was 
named assistant manager of that office 
the next year and assistant general sales 
manager of the division in 1948. He was 


| promoted to sales manager in 1953. 


Anderson received an M.E. degree from 


| Case Institute of Technology. 


| THE INTERNATIONAL NICKEL CO., INC., has 


transferred Gerald L. Lee, from the Non- 


| Ferrous section of the company’s Research 


Laboratory at Bayonne, N. J., to the Iron 
and Non-Ferrous Castings section of the 





Free to 
PETROLEUM REFINER Subscribers 


Write for free booklet on preparation 
of articles for PeTrroLeEuM REFINER, 
the technical press generally, as well 
as papers for technical meetings. 

Use Reader’s Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 





no obligation. 
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WATER 

AIR 

SITE 
FALLOUT 
STACK GAS 
PERSONNEL 


Complete Reactor 
Monitoring Services 


by Jracerlab 


To obtain a license to operate a reactor, it is 
necessary to obtain meteorological, hydrological, 
geological, and seismological data for enclosure 
with your application to the Atomic Energy 
Commission. 


To retain your license, you must retain doc- 
umentary proof that your facility Meets Federal 
standards for protection against radiation. 


To help you secure data and maintain docu- 
ments, the unique, specialized skills and facilities 
of Tracerlab are now available on contract for 
the following services: 


@ Radioactivity and elemental analysis of environ- 
mental samples. 


@ Correlation of environmental radioactivity, 
meteorological, hydrological and geological data. 


@ A complete program for collection and in- 
terpretation of environmental data. 


@ General analysis of materials used in reactors 
and fuel processing plants. 





Bio-assay for radioactivity. 
Radiation safety survey. 


. 
* 
@ Health physics training. 
* 


Film badge service. 


For complete details on these services as well 
as on Tracerlab’s complete reactor monitoring 
instrumentation, write Technical Publication Dept. 





For your free copy of the latest 
health and safety AEC regula- 
tions, “Standards for Protection 
against Radiation (10 CFR part 
20)”, effective February 28, 
1957, write Technical Publica- 
tion Dept., Tracerlab, 1601 Tra- 
pelo Road, Waltham, Mass. 


Tracerlab— 


1601 Trapelo Rd., Waltham, Mass. 
2030 Wright Ave., Richmond, Calif. 


Offices in principal cities throughout the world 
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--- IN GOOD COMPANY 


The caliber of the companies and variety of products 
represented here is ample proof of Speedline’s 
versatility—when it comes to process piping. 


Learn how the unique features of Speedline Stainless 
Steel Fittings can benefit you—wherever corrosion 
or contamination is involved. The combination of 
Speedline Fittings and light wall Schedules 5 and 
10 stainless pipe simplifies design and assembly— 
thus reducing installation time and material costs. 


Write for your free copy of new Speedline Catalog 
today or contact your nearest Speedline Distributor. 


Ws STAINLESS STEEL FITTINGS 
AZ THE NEWEST THING IN PIPELINE ECONOMY 
SPEEDLINE DISTRIBUTORS ARE LOCATED IN PRINCIPAL 


SPEEDLINE IS A REG. T.M. OF HORACE T. POTTS COMPANY CHES (OOM COAST 1G COAET 





Manufactured by HORACE T. POTTS COMPANY 
566 E. Erie Avenue @ Philadelphia 34, Penna. 


For more data on advertised products, use Readers’ Service Cards, last page. 





WOULD BIG SAVINGS 
IN LOADING TIME 
INTEREST YOU? 


You can save up to 50% of the time required for loading and 
unloading petroleum products with Hewitt-Robins ‘“Monarch”’ oil 
suction and discharge hose. It has a smooth bore that cuts frictional 
resistance to a minimum and is lighter in weight and easier to 
handle than rough bore hose. 

Because the tube in this super-tough, wire-reinforced hose is 
permanently bonded to the carcass by a special H-R process, 
Monarch has replaced competitive rough bore hose in many in- 
stallations. Fittings are also permanently bonded through the ex- 
clusive H-R Durabond process, and cannot pull loose even under 
severest strain. To find out how H-R products and services can 
help you, consult your classified telephone directory for the nearest 
H-R representative, or contact Hewitt-Robins, Stamford, Conn. 


EWITT-ROBINS| 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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company’s Development and Research di- 
vision in New York. Lee will be associated 
with J. S. Vanick in the field of non- 
ferrous castings. 

Lee joined International Nickel in 1945. 
From 1942 to 1945, he was with Basic 
Magnesium, Inc., at Henderson, Nev., and 
from 1929 to 1942 he served as research 
engineer at Ohio State University’s engi- 
neering experiment station. In his 12 years 
at Inco’s Bayonne Laboratory, Lee con- 
centrated on non-ferrous work and on a 


| special project at the Bayonne works di- 
| rected toward improving refractories used 


in the precision casting process for high- 
nickel alloys. 


Allen Broxham 


| GRAVER TANK & MFG. CO., INC, has ad- 
| vanced S. E. Allen to vice president and 


general manager of all company opera- 
tions and W. M. Broxham to vice presi- 
dent and general manager of the plate and 
alloy products division. 

Allen, formerly general manager of plate 
products, now will supervise all parent 
company plants, as well as Graver Water 
Conditioning Co., New York, N. Y., the 
Graver Mid-Continent Division, manufac- 
turers of oil field equipment at Sand 
Springs, Okla. and Graver Construction 
Co., Inc., all Graver subsidiaries. 

Prior to joining Graver three years ago, 
Allen was vice president in charge of 


| manufacturing for Pusey & Jones, Wil- 


mington, Del., and previously had served 
as a foundry and machine consultant for 
American Locomotive Co., following 17 
years as president of his own foundry and 
machine company. 

Affiliated with Graver for over 30 years, 
Broxham has served as a sales engineer, 


| manager of the Philadelphia office and 


sales manager of plate products. In 1952, 
he was named vice president—sales for all 
Graver companies. 


OLIN MATHIESON CHEMICAL CORP. has 
named James J. Clarke sales manager for 
its Ramset Fastening System, Cleveland. 


| Clarke, who joined Ramset in 1955 as 
sales promotion manager, most recently 


was manager of the Industrial and Mili- 


| tary department of the Winchester-West- 
| ern division, New Haven. He also had 


held the posts of commercial development 





Send for your FREE copy of the 
New Petroleum Books Catalog con- 
taining descriptions of many books 
pertaining to the Petroleum Indus- 
try. Send your request to Book 
Department, Gulf Publishing Co., 
P. O. Box 2608, Houston 1, Texas. 
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Versatility of 
Mechanical Seals 
Proved by SEALOL... 


The -SEALOL BALANCED PRESSURE SEAL, 
incorporating the differential area principle, has 
proved unusually versatile and efficient in rotary 
shaft sealing applications of all kinds. If your par- 
ticular sealing requirements are not listed among 
the actual sealing applications tabulated here, 
request Bulletin 7 for complete data. 





Shaft Temper- 
Size ature Fluid Pressure 





%" 200° F Aviation Fuel 300 PSI 





%"” Room Temp.| Ucon Hydraulic Fluid 1500 PSI 





24%," 


200° F 


Lube Oil 


20 PSI 





6,800 


125° F 


Lube Oil 


Atmos. Pressure 





80 


350° F 


Steam & Hot Air 


Atmos. Pressure 





7,700 


350° F 


Lube Oil 


2 PSI 





53,000 


350° F 


Oil & Steam 


350 PSI 





70,000 








230° F 





Oil Mist & Air 





19” Hg. abs. 





Slightly modified versions of the basic Sealol seal make it 
suitable for almost any rotary shaft sealing application. 





Shaft 
Size 


Temper- 
ature 


Pressure 





12,000 


2%" 


—300° F 


Liquid Oxygen 


250 PS! 





30,000 


125° F 


90% Hydrogen Peroxide 60 PSI 





14,000 


160° F 


Fuming Nitric Acid 


200 PSI 





10,000 








%" 


300° F 








Propy! Nitrate 


150 PSI 











Write us today about your particular problem. 
Request Bulletin 7 or send blueprints and speci- 
fications for speedy Sealol seal-utions. Write now! 


SEALOL CORP 
185 Post Road, Providence 5, R. 1. 


Charleston, W. Va. 


* Chicago 


* Cleveland °¢ 


Denver * Houston 
Los Angeles * New York * Philadelphia * San Francisco * Canada, 


Toronto, Montreal * Manchester (Eng.) * Paris * Frankfurt 





rue BALANCED PRESSURE SEAL 
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special 
gaskets 


for 


HEAT 
= 


me | 
Fabricated in special 
shapes to exact 
specifications, Under 
fatigue of severe 
operating conditions, 
they are superior in 
sealing efficiency, 
longevity and ability 
to retain physical and 
chemical properties. 
These gaskets are built 
for specific purposes in 
strict accordance with 
customers’ requirements 
or templates. When used 
§ for recommended services, 
they completely satisfy 
# and give extra long life. 
/ A group of specially 
constructed Metallo 
Gaskets are made for 
heat exchangers with 
metal jackets and 
asbestos filler. These 
gaskets, including ir- 
regular shaped gaskets 
for any process equip- 
ment, are readily made 
in several different styles 
and shapes, in any metal 
and in sizes limited 
only by transportation 
facilities. These gaskets 
are also cut from 
solid sheet metal. 


+ 


CUSTOM GASKETS GIVEN 
IMMEDIATE ATTENTION 


Samples on Request 


metallo 
metallic 


RASCHIG RINGS 


Metallo is your primary source. These 
rings materially decrease operating and 
production costs on a wide variety of 
reaction and scrubbing towers, rectify- 
ing columes, extraction systems and 
other industrial processes. 


metallo metallic LESSIG RINGS 


We also supply Lessig rings in 
all workable metals to act as 
efficient liquid distributors by 
eliminating cross flows. 


331 





SERVRITE 


Thermocouple Wire | 
with 
BONDED STAPLE INSULATION 


Many inherent advantages of this 
newly developed bonded staple yarn 
insulation make it adaptable to a 
wide range of applications. It is 
suitable for continuous use at tem- 
peratures up to 1600° F. and in 
adverse atmospheric conditions. It 
is flexible, tough, does not powder, 
and can be color coded. 

Gordon’s research and product 
development laboratory has worked 
out the application of bonded staple 
yarn to thermocouple wire and, now, 
offers to industry any Serv-RITE 
thermocouple wire or thermocouple 
extension wire with this new insula- 
tion. The commonly used wires are 
available for delivery from stock. 

Gordon service engineers shall be 
glad to advise on the use of this new 
insulation in your particular appli- 
cations. Write for full particulars. 

Ask for Bulletin No. 1200-1 
This bulletin gives the advantages of 
bonded staple yarn insulation and order- 


ing information on several commonly 


used wires. 
7008 


CLAUD S. GORDON CO. 


615 West 30th Street, Chicago 16, Illinois 
2019 Hamilton Ave., Cleveland 14, Ohio 
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manager and advertising manager for 
Ramset. He replaces Clarke Tryon, re- 
signed. 

W. F. Otterstrom has been promoted to 
comptroller of Olin Mathieson Chemical 
Corp., replacing R. B. Lewis, resigned. 
Formerly director for financial review, 
Otterstrom joined Olin Mathieson in 
August, 1956 as assistant to the executive 
vice president for finance. Prior to that 
he was comptroller for Montgomery Ward 
& Co., Chicago. 


WILLIAM C. BUCHANAN CO., Houston, has | 


announced the association commencing 
May 1 of Robert E. 
Kirby. 

Kirby holds a B.S. 
degree in Chemistry 
from the University of 
Pittsburgh and a M S. 
degree from the Car- 
negie Institute of 
Technology. To this 
background he has 
added five years of 
research with Shell 
Chemical Co. 

“Kirby’s knowledge 
of petrochemicals and 
chemical processes as Kirb 
well as his knowledge — 
of laboratory equipment will prove of in- 
estimable value to our customers,” Bill 
Buchanan said in making the announce- 
ment. 


BECKMAN INSTRUMENTS, INC., Fullerton, 
Calif., has appointed Roy F. Cook as- 
sistant controller for its Scientific Instru- 
ments division. Cook will be in charge of 
manufacturing accounting for the division. 
He joins Beckman following a year as 
controller for the Ward and Harrington 
Lumber Co., Santa Ana, Calif. Formerly, 
he was associated with the Townsend Co., 


of the firm’s 
Santa Ana. 

A graduate in business administration 
from the University of Toledo, Cook is a 
member of the National Association of 
Cost Accountants. 


Cherry Rivet 


division in 


MONSANTO CHEMICAL CO. has appointed 
Morgan C. Plummer, St. Louis, to the 
newly-created position of 
Pydraul sales for the company’s Organic 
Chemicals division. 

Plummer has been sales engineer in the 
functional fluids section of the division’s 
petroleum chemicals sales group since 
May, 1955. 

He joined Monsanto in 1943 and served 


use these 
READERS’ SERVICE CARDS* 
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New! 


RED FLASHER 
TRUSCALE 


Flashing ~ 
Red = 
Scale —= 


Warns —= 
eZ 
Danger “~~ 


Jerguson Truscales are now avail- 
able with a unique new safety fea- 


ture. Illuminated scale starts flash- 


ing red if boiler water level gets too 


| high or to low. This positive warn- 


ing flashes continuously until the 


| dangerous condition is corrected. 
New Brighton, Penn., serving as controller | 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac- 
curacy of 12 of 1% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It’s easy to take readings from any 
point from which the face can be 
seen. 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in. Major Cities a) 


Bailey Meters & Controls, 
Controle Bailey, 


Ltd., 
Paris, 


London, 
France 


Eng. 











For more data on advertised products, use Readers’ Service Cards, last page. 
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as a laboratory technician and chemical 
engineer until 1948. He rejoined Mon- 
santo in February, 1951, and transferred 
to sales in 1954. 

Plummer graduated from Purdue Uni- 
versity in 1942 with a B.S. degree in chem- 
ical engineering. 


CAMERON IRON WORKS, INC., Houston, 
recently presented seven veteran oil field 
men with pins for varying degrees of serv- 
ice over fifteen years. Those honored were 
X. R. Showers, Rudy Zorn, Hershel Up- 
church, Homer Brown, J. R. Jerabeck, 
Herbert Allen, general manager of the 
company, and W. R. Davis. Jerabeck and 
Allen were awarded 25-year pins. 


ROBERTSHAW-FULTON CONTROLS CO. has 
moved its Flexible Shaft division to a new 
and larger manufacturing plant in Chat- 
ham, N. J. The division was acquired re- 
cently by Robertshaw-Fulton as part of 
the Acro Manufacturing Co., Columbus, 
Ohio. Flexible Shaft was formerly known 
as the WKT Corp. and occupied a plant 
in Plainfield, N. J. 

According to Russell J. Hasemann, di- 
visional general manager, the new plant 
is fully equipped to design and produce 
steel and non-ferrous metal precision flexi- 
ble shafting. 


OLIN MATHIESON CHEMICAL CORP.'S Alu- | 


minum division has opened at 1330 West 
Peachtree Street, N.W., Atlanta, Ga., a 
district sales office, the first for Olin Alu- 
minum in the U. S. It will be the sales 
headquarters for Alabama, Florida, Geor- 
gia, North Carolina, South Carolina and 
Eastern Tennessee. John C, Spencer is 
district sales manager and a branch office 
in Miami will be managed by Keith C. 
Carothers. 


FOOD MACHINERY AND CHEMICAL CORP. 
has appointed Richard M. McFarland 
product manager—plastics for the FMC 
Organic Chemicals division. McFarland, a 
native of Portland, Me., attended the Uni- 
versity of Maine and received his B.S. 
degree in Chemical Engineering at Rens- 





Be Sure To Check 
This Month’‘s 
Classified Section 
in REFINER 


Need Engineers - Technical 
Personnel? Try a Classified 
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QUICK! 
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RESULTFUL! 


Help Wanted! Classified 
Ads in Petroleum REFINER 
get the job done. 
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VERSATILE. Borco Ball 
Joints solve many piping 
problems where flexible 
c cti ore ded to 
allow for movement, over- 
come misalignment, and 
guard piping against vibra- 
tion, strain or shock. 
MAXIMUM FLEXI- 
BILITY. Up to 40° side 
flexibility with 360° rotating 
movement. 

MANY STYLES 
AVAILABLE. Angle 
or straight; threaded or 
flanged connections. For 
pressures to 4500 psi; tem- 
peratures to 1000°F. 15 
different sizes, Ya” to 12”. 
CHOICE OF MATE- 
RIALS. Built to meet serv- 
ice requirements for steam, 
oil, gasoline, water, chemi- 
cals, and other fluids. 





. ENGINEERING REC- 


OMMENDATIONS. 
Barco will be glad to send 
you complete information— 
ASK FOR BULLETIN No. 
215B. 


a, 
BALL JOINTS 





é 


et 
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Solve STEAM Line 


Connection Problem 


In this Texas gasoline plant power house 
(above), Barco Ball Joints were used to re- 
place steam hose which burst when used for 
connections from overhead header to draft 
fan turbines located on the tops of four boil- 
ers. These connections must handle 467 °F. 
steam at 250 psi and allow movement to take 
up wear on the turbine-to-fan belt drive. 


The problem was solved permanently by 
using steel pipe made flexible with Barco 
Ball Joints—two 1” joints on inlet line to 
each turbine and two 2'%" joints in each ex- 
haust line (see arrows). THESE JOINTS 
HAVE NOW BEEN IN SERVICE SEVERAL 
YEARS WITH NO ATTENTION AND NO 
FAILURES. 


For recommendations and information, see 
your local Barco representative or write. 


BARCO MANUFACTURING CO. 


542H Hough Street . 


Barrington, Illinois 





‘4 
7S Bacnen ev OFE™ 


& The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


in Canada: The Holden Co., Ltd., Montreal 


For more data on advertised products, use Readers’ Service Cards, last page. 333 





Albuquerque Suppliers eee 
Atlanta 
Boston 


giisie na. ° selaer Polytechnic Institute. He subse- 


quently did graduate work in chemical 


Chicage : WHAT DOES | engineering at the University of Michigan. 


etend | For the past two years, McFarland has 
Dallas | 


Denver BETTER TEMPERATURE CONTROL | SS Sa ae > 
El Paso member of the American Chemical So- 


sia MEAN TO YOU? ciety, and a past local section chairman 
al. | of the Ame rican Institute of Chemical 
Kanses City, Mo. It might mean greater accuracy ...more Engineers. 

Los Angeles consistent reliability . .. simplicity ... | THE GRISCOM-RUSSELL-SCHACK CO. ob- 
Miami elimination of vacuum tubes or possibly served its first anniversary and held the 
Milwaukee par rey or low cost. Another way, it first annual meeting of its shareholders and 
Ps ig ~ ened gin gay Se ce erg board of directors last month in Massillon, 
ewark, N.J. ose wae gto ng . Ohio. Griscom-Russell-Schack is jointly 
= — res at we WEST rent fields, it means owned by The Griscom-Russell Co., a sub- 
ew Yor ‘ sidiary of General Precision Equipment, 
Philadelphia _Here and abroad we produce a wide selec- | and the Schack Rekuperator Co. af onary 
Pittsburgh tion of controllers, indicators and recorders dorf, Germany. Dr. Alfred Schack, presi- 
Portland, Ore. for temperature and other variables, as dent of the Schack Rekuperator Co. and 
Rochester, N.Y. well as complete systems and accessories. chairman of the board of directors of 
St. Louis Our men in scores of cities offer qualified G-R-S, visited the United States to attend 

Salt Lake City counsel. Write for Bulletin COM. the meeting. 
San Francisco 
Seattle FISHER GOVERNOR CO. has announced 


Tulsa | that Ray McWhorter has joined Sinclair 
Washington, D.C. W & te LY b, sts V fe | Spence as Fisher sales representative in 
CANADA: PAVUMNEI | Venezuela. The territory will now be di- 

Y CORP ° oe Ranked | | vided between Spence in the Caracas area 


Hamilton, Ont. and McWhorter, who will set up an of- 
Moncton, N.B. SALES OFFICES IN PRINCIPAL CITIES fice near Lake Maracaibo. 


Montreal, Que. McWhorter previously spent six years 


Ottawa, Ont. 43578 W. MONTROSE, CHICAGO 41, ILL. as an instrument engineer in Venezuela 
he a | with Creole Petroleum Co., and for the 
indsor, Ont. British Plant: WEST INSTRUMENT LTD last several years has been employed as 


Winnipeg, Manit. a sales engineer for control instruments 
Vancouver, B.C. 52 Regent St., Brighton 1, Sussex in the middle west. 


Represented in Canada by Upton Bradeen & James 
HILLS-McCANNA CO., Chicago manufac- 
turer of diaphragm valves, chemical pro- 


HEAT : | 
asian STEEL PIPE 


reo nasy | and TUBING 
EQUIPMENT @ CARBON MOLY 


@ CHROME MOLY 
@ STAINLESS 


M & L STILL REBOILER @ CARBON 
CODE CONSTRUCTION: AS.M.E. a ALL SPECIFICATIONS - ANY SIZE 


Code Stamped and to T.E.M.A. } 
Specifications é Write for Stock List 


MATERIALS: All Carbon Steel : } 
PUTESICAL, RUMENEIONS: Shall—44° uf saa ag TUBE 
t we \ 
NAMEPLATE 1500 Steel oy (34 0D. x 14 * y ine. 
iS YOUR B.W.G.) 2308 Oakton St., Evanston, Ill., Davis 8-4030 
TEST PRESSURE: 415 Ibs. 


GUARANTEE DESIGN TEMPERATURE: 450°F 


OF WEIGHT: 9500 Ibs. F 
As a result of our many years of experience we at M&L have an unusually wis mip - . T r x i: 


QUALITY ; thorough knowledge of the appropriateness, adaptability and qualities of 
fabrication of a wide variety of metals. This accumulated knowledge, 
| coupled with our engineering experience and the important ‘‘extras ” in PNEUMATICALLY 
Condensers fabrication is your assurance of practical trouble-free equipment . . . PLACED ~~ car AND REFRACTORIES 


at the lowest possible cost. 
Evaporators An excellent case in point, is the Still Reboiler illustrated above. In SUSPENDED Pe 


] i the fabrication of the Reboiler, every seam was X-rayed to make abso- @ FIREPROOFING 
Jacketed Kettles | lutely certain the welding job was perfect. This is typical of the “extra’’ WALLS @ STACKS, BREECHINGS. 


Ribbon Mixers care you can expect and get from M & L. ARCHES @ REFRACTORY TURN AROUNDS. 
éu | Why not call on us the next time you need equipment. We design and @ CONCRETE AND STEEL 
Agitators || construct to A.S.M.E. and A.P.I. code or can build to non-code FOR PRESSURE 


SANDBLASTING 
Reactors | | standards. Please state all conditions of service. VESSEL LININGS @ ENCASEMENT FOR PIPE LINES 
} EATERS - BOILERS), concRETE RESTORATION 
Pressure Vessels - . 
r by Write for estimates on your proposed project 
Heat Exchangers . , 0 ae > Csaba TO GEO. P. REINTJES CO. 
Reboilers eer 7 as 
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Suppliers... 


portioning pumps, etc., has appointed 
Republic Supply Co. of California, 1919 
Williams Street, San Leandro, Calif., as 
exclusive stocking distributor for their 
diaphragm valves and replacement parts 
in Northern California and Western Ne- 
vada, 

Republic Supply Co. of Caiifornia now 
serves the entire state of California. 


ETHYL CORP. OF CANADA LTD. last month 
formally opened its plant near Sarnia, 
Ont. This is the first unit of its kind 
ever built in the Western Hemisphere 
outside of the U. S. The Ethyl of Canada 
plant went into production last Septem- 
ber, and since that time has been operat- 
ing on an around-the-clock basis. 


STONE & WEBSTER CANADA, LTD. is ex- 
panding facilities, increased drafting and 
office space having been leased at 900 
Yonge Street, Toronto. Initially the new 
facilities will provide for a design and 
drafting group, but eventually a fully in- 
tegrated engineering, design and construc- 
tion organization will be provided. 

Under a recent policy decision by Stone 
& Webster, engineering and construction 
services throughout the dominion will be 
supplied by Canadian engineers and de- 
signers to the fullest extent possible. 


DAVISON CHEMICAL CO., Division of W. 
R. Grace & Co., has established a new 
office at Tulsa, “to maintain sales and 
technical contact with refineries in the 
area on behalf of the company’s Petroleum 
Catalyst department.” In charge is W. L. 
Banks, who previously operated out of 
Davison’s Houston office. 


Hunter McDougall 


THE COOPER-BESSEMER CORP. has named 
Frank J. Hunter as a branch manager suc- 
ceeding W. S. (Bill) 
Arthur, retired. Hun- 
ter will be responsible 
for sales and service 
activities in both the 
St. Louis and Kansas 
City areas. He is a 
1944 graduate of 
Iowa State College 
and holds a Mechani- 
cal Engineering de- 
gree. He joined Coop- 
er-Bessemer in 1955 
and until recently was 
the sales representa- 
Abel tive in Kansas City, 
Mo. 

C. L. McDougall is new branch man- 
ager of Cooper-Bessemer’s field office at 
Odessa, Texas. His assignment fills the 
position left by Arthur A, Abel, Jr. who 
has been named branch manager at Tulsa. 

A graduate in Mechanical Engineering 
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from the University of Cincinnati, Mc- 
Dougall joined Cooper-Bessemer as a co-op 
student and received his compressor en- 
gineering training at Mount Vernon be- 
fore going to Odessa as sales engineer in 
1950. 

Abel fills the position formerly held by 
B. L. Potter, retired. A graduate of Okla- 
homa A. & M. in Mechanical Engineering, 
Abel went to Cooper-Bessemer in 1940. 
He served in Los Angeles as sales engineer 
before transfer to Odessa. 

Working with McDougall is W. J. 
Burkstaller, recently appointed to Odessa 
as sales manager. He ‘s a graduate of the 
University of Missouri in Mechanical En- 
gineering, and a member of Pi Tau Sigma. 

Other sales engineers recently appointed 
include: 


James O. Fighter who will handle en- 
gines, reciprocating and centrifugal com- 
pressors for shipment abroad for use in 
power plants, pipe line, chemical and 
petrochemical industries. He is an en- 
gineering graduate from Case Institute of 
Technology. 

W. C. (Bill) Young and Harry A, Cec- 
sarini who will devote their efforts to sales, 
application and engineering of engines 
and compressors for shipment outside of 
the U. S. Young is an M. E. graduate 
from Marquette and had engineering sales 
experience before coming with C-B. Cec- 
sarini, an Ohio State engineering graduate, 
also was associated with another manu- 
facturer before joining C-B. 

T. L. Freeman has joined the Los 
Angeles district office as sales engineer. 


HARTZELL All-Aluminum 
Cooling Tower and Heat Exchanger Fans 


‘con RE NE: 


y (@) we 


, 


OR Ea alley ST lida a BS oe 


% 
2 


stand up under the toughest 
operating conditions 


Hub and blades are preci- 
sion-finished aluminum-alloy 
castings. Cast aluminum con- 
struction combines high 
strength with exceptional re- 
sistance to corrosion, 


@ Blade shanks are threaded to 
fit threaded blade housings 
cast into hub. Blades may be 
turned to change pitch by 
merely loosening two bolts. 


Because all hubs are dynam- 
ically balanced and all blades 


balanced against a master 
blade, damaged blades may 
be replaced in the field with- 
out destroying the balance of 
the assembly. 


Eleven sizes, 40” to 132” 
diameters; 3, 4 and 6 blade 
assemblies. 


For complete details, call your 
nearby Hartzell field engineer 
or write for your free copy 


of new Bulletin A-111B. 


ise bawvA-sel Propeller Fan Company 


809 Thomas Blvd. 


ale l tle @) alle) 
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Under R. G. Williamson, branch manager, 
he will contact users of engines and com- 
pressors in the power and process in- 
dustries. He is a graduate in chemistry 
and business administration from UCLA. 





WOLVERINE TUBE Division of Calumet & 
Hecla, Inc. has named George E. Reade 
sales representative in the Chicago area. 
His selling activities will be among whole- 
saler customers of Wolverine. 

Formerly supervisor of wholesaler sales 
in Wolverine’s general sales offices in De- 
troit, Reade will headquarter in the Evans- * cs *« * * x & a x x x x & as © 


Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge, $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. Ten 
percent discount for two or more insertions of same copy in consecutive issues, All Classified 
ads payable in advance. Copy deadline: 25th of month preceding date of issue. Send copy and 
checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 


ton offices, in First National Bank Build- 


ing. 


WILSHIRE OIL CO, of California has named 
O. Warren Hillgren, as director of adver- 
tising and public relations. Hillgren for- 
merly was field director for the West Coast 
Oil Information Committee program in 
the five western states, and prior to that 
was assistant manager of public relations 
for the Western Oil and Gas Association. 


ROBERTSHAW-FULTON CONTROLS CO. has 
appointed James D. Crum sales engineer 
assigned to the Baltimore office of the 
Fulton Sylphon division. 

Formerly Crum was applications engi- 
neer in the division’s headquarters, Knox- 
ville, Tenn. He joined the organization in 
1951 after attending the University of 
Tennessee, 

Crum was in the radar and electronics 
section of the U. S. Army Signal Corps 
during World War II. 


BECKMAN INSTRUMENTS, INC. has named 
Anthony M. Johnson product line sales 
manager, Systems division. He will be re- 
sponsible for sales and service of Data Re- 
duction Systems which include an ad- 
vanced type, all-transistor data processing 
system being delivered to chemical, petro- 
leum and aircraft firms. 

Previously Johnson was southeastern 
regional sales manager for Beckman’s 
Scientific Instruments Division in Wash- 
ington, D. C. and prior to that worked 
out of the Atlanta, Ga. offices. 

Johnson, a Ch. E. graduate from the 
University of Maryland, is a member of 
AIChE, ACS, the Instrument Society of 
America, and Southeastern TAPPI. 


CHICAGO BRIDGE & IRON CO. has assigned 
Richard D. Ayers to the Chicago sales of- 
fice. Ayers joined CB&I as a field en- 
gineer in the Foreign Erection department 
in 1954, was transferred to the Chicago 
plant as a shop engineer in February, 
1955, and later was assigned to the Chi- 
cago Engineering department. He has 
been in general sales, Chicago, since Octo- 
ber, 1956. 

Ayers is a graduate of Massachusetts In- 
stitute of Technology with a B. S. degree 
in Civil Engineering. 


A. ©. SMITH CORP. has named A. C. 
Persson north central district sales man- 
ager. Persson, a former sales engineer for 
the company’s Process Equipment division, 
will continue to make his headquarters in 
Chicago. 





HELP WANTED 





MARKETING ANALYST 


Assistant to Vice-President, Mar- 
keting. Responsibilities sales, adver- 
tising, transportation and petroleum 
products promotion. Oil industry. 
Salary range to $25,000. 


GENERAL SALES MANAGER 


Supervise sales and promotion of 
petroleum products. Salary range 
to $20,000. 


SALESMAN 


Proven record in Oil Industry. Sal- 
ary range $7,000 to $12,000. 


QUINBY 
Employment Service 


“Houston's Oldest Under One Owner” 
406 Bankers Mortgage Bidg. 
Houston 2, Texas 





HELP WANTED 





® PROCESS ENGINEER, Supervisory opening 
in operations as Unit Foreman to right man 
with 4 to 5 years refinery experience. Furnish 
record of education & experience, Box 270-R, 
PETROLEUM REFINER, Houston, Texas. 





PROCESS 
DESIGN 
ENGINEERS 


Chemical Engineers for applied 
chemical engineering unit opera- 
tions in rapidly expanding Texas 
Division of Dow Chemical Com- 
pany. 

Duties involve translation of pilot 
plant processes to production scale 
plant, design calculations on distil- 
lation, heat transfer, mass transfer, 
fluid flow, and associated work. 
Processes are organic and inorganic. 

Please send resume’ to 


J. P. Middleton 


Technical Employment Department 
The Dow Chemical Company 
Freeport, Texas 

















GAS ENGINEER 


For Caracas, Venezuela 


CHEMICAL ENGINEERING DEGREE. 
MINIMUM 5 YEARS EXPERIENCE 
including compressor plant operations, 
design and operating gasoline plants and 
gas pipeline work. Capable setting up 
department when required and working 
with government representatives. 

GOOD SALARY, ALLOWANCES, OPPOR- 


TUNITY OBTAIN ADDITIONAL EXPERIENCE 
AND ADVANCEMENT. 


Send complete details to: 
C. L. Laue 


SOCONY MOBIL 
OIL CO., INC. 
150 East 42 St., New York, N. Y. 





Petroleum Refinery 
Chemical Engineers 
Positions involving technical service 
and consulting type work for petro- 
leum refineries are available in refinery 
technology division. Chemical engi- 
neers working in refinery process en- 
gineering or operation and economic 
analysis are well qualified for these 
positions. Positions offer a wide variety 
of work assignments in an expanding 
technical activity that works with sales, 
research, refinery, and company man- 
agement problems. Positions also af- 
ford opportunities for industry-wide 
contacts with refining and _ process 
companies and for using initiative and 
individual expression to increase re- 
sponsibility. Location in a Detroit sub- 
urb offers ideal professional environ- 
ment with a choice of city or suburban 
living. For more particulars send name 

and address to: 
PERSONNEL MANAGER 


ETHYL CORPORATION 


1600 W. EIGHT MILE ROAD, 
FERNDALE 20, MICHIGAN 
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CLASSIFIED ADS 








SITUATION WANTED HELP WANTED 








® YOUNG ITALIAN ENGINEER. INDUS- 
TRY SALES ——— in — Rh .. 
Italian Agency of an importan merican 
firm. Very well introduced in all industries ENGINEERS 
especially chemicals and petroleum as well 

as Italian and foreign contractors, Wishes 
to contact important American or inter- 
national firms interested in expanding their DESIGN 
eo the gaan wee — to - 

appointed resident engineer, general agent, 
representative, or factory manager for Italy, PROCESS 
Europe and eventually Middle-East, Full 
details and references on request. Box 265-R PROJ ECT 
PETROLEUM REFINER, Houston, Texas. 


*Mr. R. L. Varma (Manufacturer's Agent), RELAYING RAILS Petalilialue ee ES > wae 
Dr. Gopaldas Block, 28, Barakhamba Established Engineering and Con 


Road, 
ll a merce Passer oc liand ee ee Handle more cars better—cost less to struction Firm serving the Gas, 
an eturing firms alin Steel, em- : oe 
icals, Machinery and equipment required for install and maintain. Foster stocks all Petro-Chemical and Power In- 
oil wells and oil refineries or establish licens- Rail Sections 124 thru 1754, Switch 


ing arrangement with them in India. Material and Track Accessories. dustries has several openings for 
SEND FOR CATALOGS 


aT 




















capable engineers. Our new air- 
® Petroleum Refinery Process Engineer; 32, : N r conditioned building is located in 
BS, married, desires west coast location, seven f : Al he f C , Club Plaza and 
years experience, three years maintenance, LT BR 1X44) VER. the famous Country Club aza an 
four years process. Broad background includ- ; - ei nap es 
ing FCCU and catalytic reforming.” Box ew adjacent to excellent residential 
271-R °E OLEU REFINER, Houston, ¢ . . . ° 

Sa PETER UM Bie 1 2 10 district. Should you desire a chal- 
lenging position that offers ad- 


vancement and compensation in 





recognition of your talents, please 


send complete resume to Mr. 


OPPORTUNITIES FOR ENGINEERS Hunter. (All inquiries kept confi- 
WITH dential ) 
NATIONAL PETRO-CHEMICAL CORP. 


AND J. F. PRITCHARD & CO. 
U. Ss. INDUSTRIAL CHEMICALS co. 4625 Roanoke Parkway 


Kansas City, Missouri 





Openings for engi s with 1-3 years mechanical experience in chemical, refinery, 
or process industry. 
Plant expansions require additional engi s for r ible positions and advanced 


P 


training in all phases of plant maintenance, mechanical equipment application and 
selection, piping and pressure vessel design and rating, plant lay-out, construction, 


and estimating. PETROLEUM OR CHEMICAL 
Positions also available for men experienced in application and design of high ENGINEER 


pressure systems and equipment. MAJOR OIL COMPANY 


Submit resume to Industrial Relations Department, 
has opening for a graduate Petroleum 


NATIONAL DISTILLERS and CHEMICAL CORP. Giound petreloumn heesen Agplicanta 


ground petroleum losses Applicants 

should preferably be between 28 and 35 
99 Park Avenue New York 16, N. Y. and should have a minimum of 5 years 
field experience in the production fields, 
natural gasoline plants or gathering 
line systems. The position is perma- 
nent, located in New York City, with 
some travel involved. Submit full par- 
ticulars in resume form together with 
salary requirements. All replies will be 
held in strict confidence. Box 272-R, 
PETROLEUM REFINER, Houston, 
Texas. 























CHEMICAL ENGINEERS 
PROCESS ENGINEERING ws tere utente taemetes opueis sibs 


open in our asphalt research program. Applicant must 
have considerable experience and background in the 
formulation and evaluation of asphalt specialty prod- 


Young men with advanced degrees in chemical engineering or at pat Be Se a dy 


ground will also assist in technical sales development 
least three years’ experience in process design of oil refining or chem- Emmett H-Coler. ubervians Technical Recrattment. 
ical manufacturing facilities. Opportunities directly concerned with — so oe 
evaluation of research projects in the petroleum and chemical fields 
and design of new process units for Shell Oil Company and Shell 
Chemical Corporation. Located in the San Francisco Bay Area. Write REFINER 
giving education, experience, and personal history to Employment 
Supervisor. 











Classified Ads Bring 
SHELL DEVELOPMENT COMPANY 
Emeryville 8, California RESULTS 
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Truly "more for your money! 


V Higher Venting Capacity 
V More Accessible 


V Lighter Weight 
V Very Compact 





V Greater Value 


7 

The new S. & J. low pressure breather valve, Model ST-9749, recently 
introduced, incorporates new values which place it head and shoulders 
over previous comparable models. 

Soon to be available in a complete range of sizes, from 4 through 
12°, the new design retains the diaphragm type seal and thermosetting 
phenolic seats pioneered by S. & J., and in addition provides greater 
safety, lighter weight, increased flow capacities, tighter seal below set 
operating values, and other features which will keep this breather in the 
vanguard for a long time to come. 

S. & J. Engineers in all of the branch offices below, have transparent 
models of this new valve available, so that you can see its method of 
operation right on your own desk. Telephone the office nearest you and 
ask to see the model of this extraordinary. new breather. Specification 
sheets and prices on request. 





REPRESENTATIVES 


SHAND AN ty mie) -+-3 Peto. SEATTLE: Nebar Supply Company, 3000 Western Avenue 


MONTREAL: Lytle Engineering Specialties, Ltd., 360 Notre Dame St 











VANCOUVER: P. D. Mclaren & Son, Ltd., 3277 Main Street 
CALGARY: P. D. Mclaren & Son, itd, 510 - 9th Ave. W 
MEXICO, D.F.: Dalmo Comercial, $. A 


2 2 ee ee a. ay 


nvr YORK CHICAGO CARACAS: Sinclair Spence, C.A., Edificio Gelipan 

110 E. 42nd St TULSA 10409 S. Western Ave ENGLAND: Whessoe, Ltd., Soles: 25 Victoria $t., London $. W. 1 
ereleriiel. Thompson Bldg LOS ANGELES Whessoe, itd, Works: Darlington, County Durhom 
M & M Bidg 6399 Wilshire Blvd 


A SUBSIDIARY OF f TORONTO: Lytle Engineering Specialties, itd, 69 Eglinton East 
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What's New in Equipment .. . 





... and Manufacturers Literature 


Exchanger Components For Quick Assembly 


The ability to buy a specific heat ex- 
changer on an “off-the-shelf” basis can, in 
many instances, mean considerable savings 
to users in terms of time and custom de- 
sign costs, With these economies in mind, 
a complete standard line of single and 
double-pass carbon shell heat exchangers, 
deliverable within two weeks has been de- 
signed. The flexibility of such a standard- 
ized line of equipment allows the majority 
of heat exchanger problems to be solved 
without the need for special or complicated 
designs and still have a heat exchanger 
meeting ASME and TEMA code con- 
struction. 

“Off-the-shelf” units are available from 
prestocked stainless steel heat exchangers 
in a variety of sizes ranging from 56 to 
316 square feet in two weeks. Other sizes 
up to 20-inch shell diameter are assem- 
bled from a large stock of “‘flexible-stand- 


ards” including tubing, bonnets, shells, 
baffles, nozzles, etc. on 4-6 week delivery 
basis. 

Customers’ engineers can now specify 
design features previously considered as 
custom at standard costs under this system 
of “flexible-standards.” Many combinations 
of diameter and length are available for 
any given heat transfer service, and the 
number of passes can be varied to suit 
desired specifications. Flange nozzles or 
couplings can be installed in any position 
required. Shell side baffles can be installed 
at any desired spacing. These units are 
designed for 75-psi tube pressure and 150- 
psi shell side pressure up to 300 F. Only 
slight modifications are required for higher 
pressures. An expansion diaphragm can be 
added to meet higher temperature gradi- 
ents. The Pfaudler Company. 

Circle E1 green card, last page 





Deep-Drawn Aluminum 
Jackets Protect Elbows 


Ell-jackets are deep-drawn from .020- 
inch aluminum, 3003 alloy, to cover and 
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protect insulated elbows, They are manu- 
factured for both 90° and 45° ells and 
have factory-applied moisture barrier. 

The new aluminum ell-jackets are two- 
piece, precision-formed to fit snugly over 
the insulated elbow. This gives positive 
weather-tight protection. Aluminum sheet 
metal screws are used to apply. No special 
tools are required. 

The new ell-jackets are designed for re- 
lief in refineries, chemical plants, etc., 
which have the problem of abuse and dam- 
age to insulation on elbows. Conventional 
method of weather-proofing insulation too 
often invites physical abuse and vibration 
of the lines and shrinkage of the insulation 
are additional conditions which these ell- 
jackets are designed to meet. Childers 
Manufacturing Co. 


Circle E2 green card, last page 


A Lab-Coat Pocketful 
Of Safety in New Manual 


Compact, pocket-size, fully illustrated, 
the newest edition of the Manual of Labo- 
ratory Safety covers accident prevention, 
first aid, fire prevention, and safety equip- 
ment, and concludes with a safety bibli- 
ography. It also has a section on handling 
radioactive materials, as well as the use 
of isolation units for hazardous microbio- 
logical and clinical procedures. 

The Manual is published as a service to 
laboratories and clinics everywhere; free 
copies are available. Fisher Scientific Co. 

Circle E3 green card, last page 


Seamless Titanium Metal 
Pipe Discussed in Folder 


Engineers associated with the design or 
operation of tubular equipment used in 
severe corrosion environments will be in- 
terested in a new technical data folder 
recently published. The folder discusses 
the seamless titanium metal pipe and 
tubing produced by the company. Today’s 
active interest in the availability of tita- 
nium in tubular form isa logical outgrowth 
of the current industrial development of 
this useful new metal for a variety of ap- 
plications. 

The folder presents in detail the size 
range and tolerances as well as a complete 
description of the mechanical, physical and 
working properties of the metal in tubular 
form. The Babcock & Wilcox Company. 
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First 3-Iinch PVC Pipe 
Union Now Introduced 


The first plastic 3-inch screwed pipe 
union has just been introduced. The large 
union, made of highly corrosion resistant 
rigid polyvinyl chloride, increases PVC 
piping application possibilities which have 
been limited by the availability of only 
smaller sized unions. 

Specially designed surfaces in the joints 
of the three-part union provide a tight 
seal against flow leakage. The PVC mate- 
rial is exceptionally resistant to most salts, 
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Verli-Line 
BOOSTER PUMPS 


WATER SYSTEM 


This Suction-Cased Booster Pump is one 
of two Verti-Line units maintaining pres- 
sure in a large water system. 

It is a 60 HP pump, handling 1,000 GPM 
against 170 feet head. Installed in August 
1953, it has proven highly satisfactory in 
performance—and has cut maintenance 
expense to the bone. 

Over 100,000 satisfied vertical pump 
users agree there’s no pump like Verti-Line 
for low first cost, economical operation, 
and negligible maintenance. 


IF YOUR NEEDS INCLUDE BOOSTER PUMPS, IT WILL PAY 
YOU TO INVESTIGATE VERTI-LINE BEFORE YOU BUY. 


Verti-Line Pumps are exclusive products of 


LAYNE & BOWLER PUMP COMPANY 
general offices & main plant \ 


2943 VAIL AVENUE*LOS ANGELES 22, CALIFORNIA Ni\ 
rye ty 
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alkalis and acids at temperatures as high 
as 150 F., and it is equally resistant to 
corrosive elements in factory atmospheres 
and operations. 

Weighing about a pound and a half, 
the 3-inch union is easily handled and 
installed. A knurled ring provides a better 
grip to further simplify installation. It is 
available with threaded or solvent-weld 


socket-type ends in either high or normal- 


impact PVC. Walworth Company. 
Circle E5 green card, last page 





Motor Operated Globe 
Valve Works Any Position 


New and unique in principle, “New 
England” motorized valve incorporates al- 
most all of the desirable features of auto- 
matic valve operation in one simplified, 
powerful, unit. Available in ten sizes; %4” 
to 3”—bronze globe body, three voltages; 
24V., 115V. and 230V., and three timing 
cycles; 8, 32 and 139 seconds, this unit is 
easily adaptable to a great number of ap- 
plications. It features automatic disc com- 
pensation, extremely tight shut-off, 150 
pounds pressure capacities on most sizes, 
no mounting restrictions, permanent lubri- 
cation, quiet positive operation without 
linkage, machine cut hardened steel gears, 
etc. This unit can be controlled by any 
positive action single-pole double-throw 
switch. Because of a new method of op- 
eration these units will not bind or stick. 
New England Gear Works. 

Circle E6 green card, last page 





| Machining Stainless Steel 


Slide Rule Now Available 


A new pocket-size slide chart on machin- 
ing stainless steels is now available. This 
handy chart measures 9% inch x 4% inch, 
and contains a wealth of the latest infor- 
mation on how to machine the popular 
grades of stainless. On one side it gives 
concise data on turning, drilling, tapping, 
threading, milling and reaming operations. 
It tabulates speeds and feeds, and gives 
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special notes on drilling, tapping, lubrica- 
tion and welding. The other side of the 
chart shows relative workability of stain- 
less steels in a wide variety of operations 
including blanking, deep drawing, stamp- 
ing, forging, heading, roll threading, weld- 
ing, etc. An inserted slide moves to show, 
at a glance, the machining data desired. 
The Carpenter Steel Company. 

Circle E7 green card, last page 
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Push-to-Test Unit Gives 
Check for Burned Bulbs 


A push-to-test indicating light unit that 
provides a quick and positive method of 
testing for burned out lamp bulbs on con- 
trol panels and push button stations, has 
been announced. 

Through the use of a continuously 
energized testing circuit an immediate 
indication of a faulty bulb is given by 
pressing the unit’s color cap. It is not 
necessary to remove the indicating light 
cap or the bulb. 

The device’s basic unit is interchange- 
able with a new illuminated oiltight push 
button by simple removal of jumper wir- 
ing. Field tested for long, dependable life, 
the unit’s heavy-duty contact block is the 
same as on other oiltight units. 

The unit’s transformer is built for ex- 
tended life and provides the safety of an 
insulated secondary winding. Strongbox 
construction protects the transformer’s 
coils from mishandled tools or other me- 
chanical damage. The strongbox trans- 
former is the same size as the heavy-duty 
oiltight contact block. General Electric Co. 

Circle E8 green card, last page 


Gage Glass Cleaning Tool 
Brushes Inside of Glass 


Announcing an improved design gage 
glass cleaning tool which uses brushes to 
quickly and efficiently clean the inside of 
liquid level gage glasses is simple and 
effective, with no critical parts to break 
down. The brushes are easily replaced. 

The cleaning tool consists of a stainless 


steel rod with a bronze T handle, operat- | 


entrifugal 
Pump Packing 
for all process needs 


OR RE RE 


BELMONT 
mish), 
olan Molagetticl Met-la aie 


Ask your 
BELMONT PACKING 
DISTRIBUTOR 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa 


| © 


ing inside a stainless steel tube. The wiping | 


mechanism consists of two commercially 


| du Pont Trademark 


available brushes which screw into a hold- | 


ing plate. These brushes are far superior 
to other wiping materials because they in- 
crease the life of the unit and also allow 
effective cleaning to the very ends of the 
visible glass of the gage. 

The gage glass cleaning tool is inserted 
into the gage with the brushes vertical. 
With the handle held in position, the tube 
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is pulled down against a spring and ro- 
tated 180 degrees. Releasing the tube then 
locks the brushes in a horizontal position 
ready for cleaning the glass, Jerguson 
Gage & Valve Company. 

Circle E9 green card, last page 


High Temperature Solder 
Cuts Aluminum Joint Costs 


Two new high-temperature soldering 
materials that promise to cut aluminum 
joining costs have been announced. 

A high zinc solder (95 percent zinc, 5 
percent aluminum) has been used success- 
fully in joining heat exchanger return 
bends, electrical connections, automobile 
radiators, solder sheet assemblies, transition 
joints, and fins to tubing. It will join all 
aluminum alloys, and make joints between 
aluminum and other metals such as copper, 
brass, steel, stainless steel, nickel, etc. It 
has a melting range of 715 to 725 F. It 
works most effectively when preplaced in 
or near a joint rather than being fed 
manually. 

Soldering Flux No. 66, recommended for 
use with the new soldier, can be applied 
dry, or as a 70 percent flux—30 percent 
normal propyl alcohol solution. It reacts 
at 720 F. to wet aluminum with zinc, and 
there are no restrictions regarding the 
method of heating. Immediately following 
the soldering operation, the flux can be 
removed by flushing with water heated to 
180 F. Aluminum Co. of America. 

Circle E10 green card, last page 


An SK Steam Jacketed Gear 


Triple Life Through Hard 
Facing Catalyst Unit Tube 


A Texas refinery anticipates three times 
the service life from a stem tube it has 
hard-faced with a nickel base alloy con- 
taining chromium borides, The component 
operates in a Kellogg Orthoflow converter 
fluid catalyst unit. It actuates an 18-inch 
plug valve. 

Original stem tubes for the unit are 
chrome plated. Standard practice is to 
turn them around once a year for more 
even distribution of wear. On the first 
turn-around erosion was so extensive as to 


How 


prohibit placing the part back in service. 
To increase part life, the replacement 
stem tube was spraywelded over an area 
5% feet long on the 12-in. o. d. of the 
tube. The material used was a nickel base 
hard-facing alloy containing chromium 
borides which possess high abrasion, cor- 
rosion, impact and galling resistance and 
an unusually low coefficient of friction. 
The hard facing alloy in powder form 
is applied with a spraywelder pistol to 
the base metal of the part. The mechani- 
cally bonded powder is then welded to the 
base metal by application of an oxy- 
acetylene torch flame as the part is ro- 


Metallizing saves 
money in refineries 


cuts machine repair costs 80%— 


cuts equipment “down-time”— 


Pump can restore that old e 
equanimity—keep the brass permits reduced spare parts stocks 
happy and you smiling. 

Practically any worn machine part—repaired for only 
15 or 20% of replacement cost—in minutes and hours, 


instead of days or weeks. 


Engineers and production 
men in many varied industries 
are using SK Steam Jacketed 
Herringbone Gear Pumps to 
handle viscous materials of 
many types—heavy fuel oils, 
asphalt, vegetable shorten- 
ing, glue, and others. 


Pump shafts ¢ Impeller journals 
Rotor blades «* Packing areas 
Motor shafts 

Take a tip from these folks. 
Send for a copy of Bulletin 
17-A which describes SK's line 
of pumps. Or, acquaint us 
with your problem. We'll help. 


We and Koerlng 


COMPANY 


RING ENGIN 


Partial list of Metallizing users in the Petroleum 
industry. 


Cities Service Refining Co. 


Esso Standard Oil Co. 
Gulf Oil Co. 


Ohio Oil Co. 

Phillips Petroleum Co. 

Socony-Vacuum Oil Co. 
Imperial Oil Co. (Canada) 

Write today for further information or a call by a full-time, 

company-trained Metco field engineer in your territory. 


F 


2257 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 





Metallizing Engineering Co., Inc. 
1157 Prospect Ave., Westbury, L. 1, New York + cable: METCO 


in Great Britain: ed Telephone: EDGEWOOD 4-1300 
METALLIZING EQUIPMENT COMPANY, LTD.— Chobham near Woking, England 


tam & Flow Valy Asa Heat 
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SAFETY TO SPARE 


when you clean 
electric motors with 


OAKITE No. 117 


Brush it on... 


Blow it off! 


Here’s how to clean up electric motors 

quickly, easily —and with safety to spare. 

Apply Oakite Composition 117 with brush 

or spray...or immerse the entire motor in a 

bath of this safe, cold, solvent cleaner. 

Let stand about five minutes, then blow dry 

v under air pressure. No rinsing, no wiping. 


\) oe 
THE plo OF Surfaces dry down clean and non-tacky, 


a without a trace of oil, grease or smut. 
POPUL i srr..ax108% 


Safe. Oakite 117 has a high flash-point 
and minimum toxicity. Only the normal 

Follow-thru . . . that’s the something extra which 

distinguishes the expert, be it in golf, tennis, fly 

casting, or baseball. 


precautions employed with all solvents 
need be observed. 


Economical. Many solvent cleaners evap- 
orate too soon, requiring re-application. 
Not so with Oakite 117...which means 


; : ‘ less solvent, less work, less time. 
In refractories, quality products and capable engi- 


neering are fine, as far as they go. But for that 
something extra, your Plibrico distributor follows 
thru with his highly skilled, specially trained 
installation crew. The simple fact is they know 
exactly what they’re doing when they install 
refractory linings in refining process equipment. 
And they do it well. 


Proficient installation makes your Plibrico dis- 
tributor’s service truly complete. Products, engi 
neering, and installation are yours from a single 
supplier, with responsibility undivided. Next time 
have the complete job done by your Plibrico man. 


Plibrieo 


Try Oakite 117 on control panels, switches, 
and on any equipment where you can’t use 
water. For more details, call your local 
Oakite Technical Service Representative, 
or write to Oakite Products, Inc., 52E 
Rector Street, New York 6, N.Y. 


OAKITE. 
é 


QQYy’ 
Conse 


Export Division Cable Address: Oaokite 


PLIBRICO COMPANY @ CHICAGO 14, ILL. 


Plibrico Sales & Service in Principal Cities | Technical Service Representatives in Principal Cities of U. $. and Conedo 
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Where plant production depends on temperature control- 


insulate with CNAP«ON / 


The more process or steam piping you have in your plant, the more reason to use Snap*On— 
the one-piece pipe insulation molded of fine glass fibers. For Snap*On offers the highest thermal 
efficiency at the lowest applied cost of any general purpose pipe insulation on the market for cold 
or hot piping up to 350° F. 


Thermal efficiency alone makes Snap*On the natural selection in plants where production 
hinges on piping—yet Snap*On offers many other outstanding advantages. It costs less to apply— 
“just open the seam and it snaps on the pipe.” It’s lighter and cleaner to work with. There is no 
breakage, no waste. It’s permanent. 


Snap*On is available in one-piece cylindrical sections . . . in sizes up to 33” . . . plain or 
with a complete range of factory-applied jackets for appearance, vapor barrier or weatherproof- 
ing. It is stocked for prompt delivery by a nation-wide network of G-B distributors. Use the best 
—it costs no more. 


SEE ADJOINING COLUMN FOR NAME OF LOCAL DISTRIBUTOR OR WRITE FOR COMPLETE INFORMATION 


*Trademark Reg. 


B GUST ABON prgdcany Cay MD) 


242 W. 10th St., Kansas City, Mo. 
Thermal and acoustical insulations @ Molded glass fiber pipe insulation @ Pipe couplings and fittings 


se IES a ABI 











a 
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G-B SNAP-ON 
DISTRIBUTORS 
(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co. 
AMARILLO, Bal! Distributing & Engr. Co. 
ATLANTA, Ga., Southern States Iron Roofing Co. 
BILLINGS, Mont., Big Horn Supply, Inc. 
BIRMINGHAM, Ala., Shook & Fletcher Supply 


Southern States Iron Roofing Co. 


BROOKLINE, Mass., Homans-Kohler, Inc 
BUFFALO, Frontier Insulation & Supply Co. 


CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 


CHARLOTTE, N. C., Guy M. Beaty & Co. 

CHATTANOOGA, Guy M. Beaty & Co. 

CHICAGO, E. C. Carison Co. 

CINCINNATI, R. E. Kramig & Co. 

CLEVELAND, The Miles Materials Co. 

COLUMBIA, S. C., Southern States Iron Roofing Co. 

COLUMBUS, Santeler Brothers 

DALLAS, Insulation Supply Co., Inc. 

DAVENPORT, Republic Electric Co. 

DENVER, Gene Wright Lumber Co. 

DETROIT, Coon-DeVisser Co. 

EL PASO, Insulation ° ewes Co. 

FARGO, N. D., Smith, 

FT. SMITH, Ark., lh Distributing Co. 

FT. WAYNE, ind., M. H. Hilt, Inc. 

FT. WORTH, The Bracken Co. 

GREENSBORO, N. C., Starr Davis Co., Inc 

GULFPORT, Miss., Paine Supply Co. 

HOUSTON, Precision Insulation Co. 

INDIANAPOLIS, Central Supply Co. 

JACKSON, Miss., Paine Refrigeration Supply Co. 

JOPLIN, Mo., Joplin Cement Co. 

KANSAS CITY, Kelley Asbestos Co. 

LITTLE ROCK, Gunn Distributing Co. 

LOS ANGELES, Western Fibrous Glass Products 
Thorpe Insulation Co. 

LOUISVILLE, General Insulation & Roofing Co. 

MEMPHIS, John A. Denie’s Sons Co. 

MIAMI, Southern States Iron Roofing Co. 

MINNEAPOLIS, Asbestos Products, Inc. 

MOBILE, Ala., Shook & Fletcher 

NASHVILLE, Southern States Iron Roofing Co. 

NEWARK, N. J., Eastern Steam Specialty Co. 

NEW HAVEN, Conn., insulation Supply Co. 

NEW ORLEANS, Eagle Asbestos & Packing 

NEW YORK, Eastern Steam Specialty C 


0. 
OKLAHOMA CITY, Ball Distributing & Engineering Co. 


OMAHA, Cardinal Supply & Mfg. Co. 

PHILADELPHIA, John F. Scanian, Inc. 

PITTSBURGH, Dravo Corp. 

PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 

RALEIGH, N. C., Southern States Iron Roofing Co. 

RICHMOND, Va., Southern States tron Roofing Co. 

ROCKFORD, Ill., Mott Brothers Co. 

SALT LAKE CITY, Bullough Asbestos Supply Co. 

SAN ANTONIO, The Bracken Co. 

SAN DIEGO, Western Fibrous Glass Products 

SAN FRANCISCO, Western Fibrous Glass Products 

SAVANNAH, Ga., Southern States Iron Roofing Co. 
SEATTLE, Western Fibrous Glass Products 

ST. Louis, A. G. Brauer Supply Co. 

ST. PAUL, ‘Asbestos Products, Inc. 

SYRACUSE, N. Y., Industrial Supply C 

TAMPA, Fla., Eagle Roofing & Art etal Works, Inc. 

TALLAHASSEE, Fia., Capital Refrigeration & Supply 

TULSA, Okia., ‘Ball Distributin ~ Engr. Co. 

TUPELO, Miss., Paine Supply Co 

WASHINGTON, ‘Walter E. Campbell Co., Inc. 

WICHITA, Jamar-Olmen Construction Co. 

VANCOUVER, B. C., Fleck Brothers Limited 


GUSTIN 
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tated in a lathe. It is then ground to pro- 
vide a proper surface for installation of 
packing. (See photo). Wall Colmonoy 
Corp. 
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Instrument Measures 


| Gas Concentrations 


An improved portable measurement in- 
strument, called the “Probetector,”’ which 
determines accumulations of explosive 
gases, 504, has been designed for use in 
chemical, refinery, and general industry 
where there is a possibility for accumula- 
tion of explosive gases. Concentrations of 
gas, below the lower explosive limit of the 
gaseous atmosphere in which the instru- 
ment’s probe is placed, are registered on 
a direct reading explosive meter. 

It is factory calibrated for methane and 
ethane gases, but may be obtained with 
calibrations for other gases. 

The instrument is housed in a compact 
weatherproof, rustproof metal case, It op- 
erates on a two-volt storage battery; a 
battery charger is provided with each 
unit. Atlas Laboratories, Inc. 
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Bulletin Describes 
Refinery Process Pumps 


A new bulletin giving detailed informa- 
tion on the company’s new line of pumps 
for the refining and petrochemical industry 
is now available. It includes construction 
and design details along with complete 
data on capacities. Tangyes Ltd. 
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Low-Priced Vapor Phase 
Analyser for Gas Analysis 


A new low-priced vapor phase analyser 
for gas chromatography, which will per- 
form virtually all the operations of more 
costly instruments is housed in a standard 
cylindrical oven. This can maintain con- 
stant temperatures, thermostatically reg- 
ulated to £0.5 C., from room tempera- 
ture to 210 C. helium, nitrogen, hydrogen, 
dried air, and a variety of other carrier 
gases may be used. The detector is a Gow- 
Mac diffusion type thermal conductivity 
cell with a time constant of less than one 
second and negligible drift. 

The analyser comes complete with one 


New Equipment. « « 


10-foot coiled column, packed with tri- 
cresyl phosphate. Other packed columns 
are available on special order. The column 
pressure is continually variable from 0 to 
30 psig. The standard column flow meter 
range is variable from 0 to 80 ml/min, 
and other ranges up to 425 ml/min are 
available. 

Liquid samples may be introduced into 
the vapor phase analyser in 10, 20, and 
40 microliter quantities with a precision 
syringe. Gas samples are put into the sys- 
tem through a 0.5 to 2.0 cc constant- 
volume valve. Central Scientific Co. 

Circle E14 green card, last page 


Paper Discusses Welding 
Of Low-Alloy Base Metals 


Reprints of “Gas-Shielded Consumable- 
Electrode Welding of 4130 Steel,” as pub- 
lished in The Welding Journal are now 
available. 

The paper discusses the testing of vari- 
ous wire electrodes of standard AISI low- 
alloy analyses with controlled phosphorus 
and sulphur contents, and compares the 
hardenability characteristics of the weld 
metals with those of the low-alloy base 
metals. 

The effects on the weld of such factors 
as welding equipment, shielding gas, plate 
preparation, current ratings, and welding 
methods used in the appraisal of the test 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 


Send for specifications and bulletins 
GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5, MO 
2016 WEST WALNUT, CHICAGO 12, ILLINOIS 
3206 HO IN, HOUSTON 9, TEXAS 


ARK 








Milwaukee and TwinCities- Denver New Orleans 





REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, It has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite. 

We sell direct to you. 








—— CARTER-WATERS~_ 


2440 Pennway Phone GRand 1-2570 
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NOISE and PULSATION 
Can Be Stopped 


Scientifically! 


So SIMPLE that 
Specials’ are 
Likely to be 


Standard! 
NOISES from intake and discharge 


piping of air, steam and gas systems 


and 
PULSATION and VIBRATION 


- caused by surge in compressor, blower 
and pressure reduction systems 


are effectively eliminated by 


: | BURGESS-MANNING SNUBBERS 


and lowered First, the B/M Snubbing Principle is scientifically correct 
within ee and thoroughly proved in every branch of industry, and 
magnetic tube, 

attracts or Secondly, every Burgess-Manning Snubber is engineered 
releases an Alnico to the specific application. 

magnet attached to 

@ mercury switch. § Burgess-Manning Snubbers attack noise and pulsation at the 


Basically, this is ; _ source. The pulse and slug of engine or compressor discharge 
Magnetrol b “is dissipated before it can be transmitted to atmosphere or 
‘ other parts of the system. Elimination of the noise and pulsa- 

tion problem will be money in your pocket through better 

equipment efficiency, improved production, reduced main- 

tenance, elimination of operating hazards that result in 


ne ee 
ie ee: ee 
M, GNETR L costly errors, and improved neighbor and labor relations. 
fa Oo We invite you to present your problems for recommendations. 
ie ee 
The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


ADA AM 


Send Coupon 


MAGNETROL, Inc. For Full Details 


MAGNETROL, Inc. 2112 S. Marshall Bivd., Chicago 23, Ill. t 
Please send me catalog data and full information on 1 | Write for free copies of case histories of 
Magnetrol Liquid Level Controls. 6 I representative installations and see 
I 
i 


Nome 





w\y, “\ proof of results. 








—— BURGESS-MANNING COMPANY 


711 East Park Avenue, Libertyville, Illinois 


Addr 


City Zone State ichiieadaae ; ’ Dallas, Texas 
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electrodes are explored. Test procedures 
are explained, and results are evaluated 
in terms of impact and tensile strengths, 
hardness, and chemical analysis. Air Re- 
duction Sales Co. 
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Forged Steel Union Rated 
At 1500 Pounds Pressure 


A new Petro 6000-pound CWP forged 
steel union is now available with special 
heavy duty walls for power piping at 
higher pressures and higher temperatures. 
These new unions are recommended for 
severe service with gases, hot oils, water, 
steam, and hot or cold ammonia. 

The wall thicknesses of the new unions, 
available in nine sizes, have been increased 
substantially. It is rated 1500 pounds 
steam working pressure at 900 F. and is 
available both in threaded and socket weld 
types. Tension and torsional strength suf- 
ficient to withstand continuous stresses of 
high pressure piping systems are developed 
in the unions through the company’s 
unique induction-heat forging process. 

Precision manufactured, both nuts and 


ends are octagon-shaped to provide flat 
gripping areas for wrenches. The nut 
threads are rust-proof, spark-proof and 
permanently lubricated with Cadmium to 


enable quick makes and breaks with a 
minimum of wrenching. The ends are 
tapped, sharp and clean, to American 
Standard B 2-1 1945 (or tapered pipe 
threads). Clayton Mark & Co. 

Circle E16 green card, last page 





Midget Device Samples Air 


A relatively inexpensive and simplified 
air sampling device, small enough to be 
held in the palm of the hand, has been 
developed to help air pollution experts 
determine what harmful substances might 
be in the air. 

Weighing less than two pounds and 
costing only a fraction of existing equip- 
ment for doing the same job, the new 
device substitutes a miniature jet engine 
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powered by a can of low-pressure lique- 
fied gas for heavy, bulky hand or motor 
driven pump and dry gas meter or flow 
meter required with older type air sam- 
pling equipment. Other than a valve to 
control the supply of compressed gas, the 
device contains no moving parts, thereby 
reducing or eliminating operating and 
maintenance problems. 

Biggest advantage of the new equip- 
ment rests in its small size and built-in 


New Equipment. « - 


explosion-proof power source which per- 
mits collection of air samples under actual 
operating conditions and in cramped or 
crowded quarters, without extra personnel 
to operate the collecting device. Where it’s 
desired to sample the air being breathed 
under actual working conditions, for ex- 
ample, the device can be attached to the 
worker’s trousers belt and a light, flexible 
tube run from it to the worker's jacket 
collar where the end of the tube can be 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


ee ee ee ee 


Manufacturing Co. 
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Need GASKETS) 


for HEAT EXCHANGERS? 
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Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—-cut from solid 
metal, sheet-packing; also double 
jacket type. 

Send specifications, bive prints or tem- 


plates, for quotation and a prompt-deliv- 
ery schedule for normal stocking orders. 


CHICAGO-WILCOX MFG. CO. 








Phone Aa “ 
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CHEMISTRY at work 


taped to assure that the sample of air 
being collected duplicates as closely as 
possible the air actually being inhaled by 
the subject. 

Principal part of the air sampling de- 
vice is an aspirator or “pump” utilizing a 
micro-venturi principle in which “Freon” 
propellent is ejected through a jet nozzle 
at high speed, creating a vacuum in the 
Venturi cavity. Different size orifices can 
be inserted between the supply container 
of “Freon” propellent and the venturi jet 
ii to control, automatically and continuously, 
PROPANE ; the operating pressure of the aspirator and 
: the air sampling rate. E. I. du Pont de 
BUTANE Es face Nemours & Co. 
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Aluminum Jacket Has 
Bonded Polyethylene 


CAUSTIC Vapor Jacket 
WASH . When aluminum jackets are applied ove 


insulations containing alkali (preformed 
and cement), or where there is a wet con- 
dition, there should be a moisture barrier 
to protect the aluminum. 

A new aluminum jacketing material, 
Al-Cor-Jac, provides the necessary vapor 
barrier in the form of polyethylene coated 
Desiccant Report: Driocel S is a low-cost, long-service-life natural kraft paper. The barrier material 


drying agent. M & C developed it to overcome corrosion of LPG <r ere - pee 4 P ac om 

products in the final drying step. It works three ways: minum, causing a continuous bond instead 

os spot adhesion. Aljon Manufacturing Co., 
nc, 

2. Does not exhibit a corrosive reaction with sulfur compounds which Circle E18 green card, last page 
escape caustic wash, are in the pre-dryer stream (which may even 
test ‘“‘pass’’), and then are decomposed in the dryer by ordinary 
desiccants to yield corrosive products. 





1. Does a thorough job of drying. 





3. Does not polymerize unsaturates under normal drying conditions. 
Specific properties of Driocel S also suggest its use in the drying of 
chlorinated and fluorinated hydrocarbons. ; 
Our business is to supply low-cost nature-given materials that are 
process-engineered to make things go smoothly in your plant... 
well in your markets. Use the coupon. 


MINERALS & CHEMICALS CORPORATION OF AMERICA 


5514 Essex Turnpike, Menlo Park, N. J. 
For more data, 


I'm interested in a natural mineral product in petroleum see Refinery Catalog, 
processing for Pages 618-619. 


Send: | | Detailed desiccant literature Free samples 





name title 





company. 





| Pneumatic Controller 
| Maintains Given Set Point 


city A new “Transcope” pneumatic control- 
ler provides an extremely accurate, com- 

pact (6” x 6” x 4%”) means of maintain- 

ing a given set point by relaying measured 

variables for subsequent corrective action 

via a final control element such as dia- 

phragm valve, lever motor, etc. Its inher- 

CORPORATION OF AMERICA | ent characteristics make the controller 

5514 Essex Turnpike, Menio Park, N.J. ideal for the varying time constants of 


lend in creative use of non-metallic minerals modern es and for short span 
measurement. 

ATTAPULGITE (Attapulgus) | The controller makes unique use of the 
ACTIVATED BAUXITE (Porocel) | motion-balance principle through inter- 
KAOLIN (Edgar « ASPs) connected multiple bellows and springs 
LIMESTONE (Chemstone) | acting on a common force plate. Primarily 
SPEEDI-DRI FLOOR ABSORBENTS | for back-of panel board application, the 

| plug-in feature makes possible mounting 


address. 
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New Equipment... 


to a separate manifold located either at 
the point of measurement or the point of 
control. The controller has an integral 
cut-off relay which makes this possible. It 
also offers a complete interchangeability 
of unit parts. Available with single, or 
multiple control responses, conversion from 
one to the other is easily accomplished— 
even in the field. 

Highly desirable factors of installation 
and maintenance are the ease of alignment 
and quick response to adjustment, cou- 
pled with definite ability to “stay put.” 
Taylor Instrument Companies. 

Circle E19 green card, last page 

















Low Resistance Oil Bath 
Air Cleaner Removes Dust 


Four major improvements have been 
revealed in the new low resistance Cycoil 
oil bath air cleaner for smooth flow appli- 
cations. This latest model of the Type P 
offers a redesigned base for easier and less 
expensive installation; improved protection 
at the air intake against snow and water: 
greater bug protection; and redesigned 
and improved vari-flow valves. 

Thorough mixing of oil with intake air 


positive draining from filter pads insure | 


that 100 percent of the damaging dust is 


removed. Other advantages include the | 


perforated entrainment plate principle. 
The new Type P answers the need for 
a highly effective air cleaner on engines 
with low allowable intake resistance. Type 
P-V is identical to the Type P except that 
vari-flow valves have been added on the 
entertainment plate to insure top efficiency 
and thorough cleaning action regardless of 
percentage of rates capacity at which the 
engine is operating. American Airfilter Co. 
Circle E20 green card, last page 





Plug Valve Actuators 
For Automatic Operation 


Automation for plug valves are now 
available with actuators designed for auto- 
matic operation, either in existing instal- 
lations or for new projects. Featuring 
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Weld 
Your 


Small 
Piping 


You can cut welding costs... 
and get clean, pressure-tight 
joints in small diameter pressure 
piping with W-S socket 
welding forged steel fittings. 
Welding is easy and quick. 
Deep sockets help support and 
align the pipe. Outside-the-pipe 
fillet weld means no welding 
icicles inside the pipe... 

and no need for backing rings. 
W-S Socket-Welding Fittings 
are available in sizes 46” to 4” 


in 2000, 3000 and 6000 Ib. pressure classes. 

For resistance to high temperatures and corrosion W-S 
socket-welding fittings can be obtained in 3 chrome-moly 
alloy steels and in types 304, 316 and 304 ELC stainless steel. 
For detailed information write to W-S Fittings Division, 

H. K. Porter Company, Inc., P. O. Box 95, Roselle, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page. 












the eos 


with W-S Socket-Welding Fittings 


W-S FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 
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New Equipment... 


positive complete closing and opening, 
these actuators are finding many applica- 
tions in chemical plants, oil refineries and 
tank farms. Ruggedly built for dependable 
heavy duty, long life service, these actua- 
tors are packaged assemblies and are de- 
livered ready to attach to pipe and plug 
valve stem in a matter of minutes without 
special tools. 

The actuators are manufactured in 
valve sizes from 1” to 8” pipe and are 
designed to fit all popular makes of plug 
valves. Ten and 12” pipe size units will 
presently be available. Bulletins on request. 
Pantex Manufacturing Corp. 
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Reference Manual Covers 
Heat Insulation Field 


Ready for distribution is a new heat 
insulation manual that is called probably 
the most complete compendium of its kind 
ever published. 

The manual covers every area of infor- 
mation and data relating to “Precision” 
Molded 85 percent magnesia and pre- 
cision molded Caltemp (calcium silicate) 
and high temperature insulating materials. 
Subject range embraces manufacturing 
processes, physical characteristics, simpli- 
fied thickness standards, application speci- 
fications, etc. Of particular interest is the 
generous section on heat loss data. This 
section comprises 67 pages of tabular 
reference data. All of the computations 
were processed by “Univac” computer. 
Pabco Insulations Division, Fibreboard 
Paper Products Corp. 

Circle E22 green card, last page 





the "INSIDE STORY” 
tells the story... 


PUMP VALVES 


GIVE YOU LONGER VALVE LIFE @ found valve surface Is 


AND GREATER PUMP EFFICIENCY 


Check the “inner - workings” of the 
Royal Crown Pump Valve and you can 
see why this valve lasts longer and 
gives you greater pump efficiency. 
Royal Crown Valves are guided by a 
frictionless ball stem (not a rigid 
guide) which allows them to oscillate 
and turn with the fluid stream. With 
each stroke of the pump, they swing 
free, seating perfectly every time in a 
new position. There is a minimum of 
resistance to the fluid which means 
greater pump volume at less pump 
speed. Royal Crown Valves have only 
three separate parts which insures long 
trouble free service. Adaptable to all 
reciprocating pumps, all liquids. 


FEATURES 
@ No springs to force valve to seat. 
@ No crossbars in seat to restrict flow. 
@ Valve cannot bind in any position. 
@ Releases and seals flow instantly. 


AnJEN Works ..*« 


ALDWIN-LIMA-HAMILTON 


fae) -110) 7 Bale). 


Centrifugal Pump Designed 
For Heavy-Duty Service 


A new vertically split centrifugal pump 
especially designed for heavy-duty serv- 
ice in the chemical, petroleum, and allied 
industries, is constructed with centerline 
supported casings and circular casing 
joints with confined gaskets, The new HN 
pump is best used for temperatures up to 
850 F. 

Casing thickness have been designed to 
safely withstand working pressures up to 
600 psig with an economical ¥%-inch mini- 
mum corrosion allowance. Shafts and bear- 
ings are sized for minimum deflection to 
provide trouble-free service under difficult 
suction conditions up to 500 psig. 

These new pumps are available in three 


models: (1) Type HN—end suction, top 
discharge; (2) Type HNT—top suction, 
top discharge; and (3) Type HNC—in- 
tegral seal. 

Standardized parts provide maximum 
interchangeability permitting substantial 
reductions in field parts inventory. 

Application versatility is provided by a 
wide selection of stocked material and for 
severe corrosion conditions, special alloys 
can be provided. Worthington Corporation. 
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pH at Your Fingertips 
With Pocket Sized Meter 


The pH probe unit has made possible 
a true pocket sized pH meter that simpli- 





‘\ 


streamlined. No ob- 
structions to restrict 
the flow. 


Ball-guided valve ro- 
tates and swings with 
each stroke of the 
pump. Each turn, each 
Swing ...a continuing 
perfect seat. 





Free vertical action 
assures instant open- 
ing and closing. Ball 
stem is a frictionless 
guide. 
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ANTI-SEIZE THRE 


C-5’s exclusive colloidal cop- 
per formula separates mating 
metal threads and surfaces with 
cushioning, protective copper plat- 
ing. C-5 prevents galvanic action 
and eliminates pitting even when 


TEST 


vis (OST ore 


has CONVINCED thousands 
...send for YOUR aida 


“TEST CAN” of C-5 “hi-temp” 
~ ANTI-SEIZE THREAD COMPOUND! 


For chemical plant uses, on all 
studs and bolts exposed to temperatures 
up to 1800°F. such as on compressor 
head assemblies, hot pump studs, auto- 
claves, reactor flange studs, heaters, 
heat exchangers, “‘cat’”’ crackers, stain- 
less steel assembly. 


Try C-5 and see why leading re- 
fineries, manufacturers and power 
producers have made it part of their reg- 
ular preventative maintenance program. 


¥ Ends Seizing and Galling even up to 1800°F. 
¥ Reduces Wrench Torque 

Vv Ends Stud Breakage 

¥ Permits Repeated Re-use 

¥ Speeds Assembly and Disassembly 

¥ Protects Stainless Steel at all Temperatures 


dissimilar metals join. On mating 
metal surfaces, C-5 saves gaskets 
and countless man hours. 
WRITE TODAY. .. For Your FREE Test 
Sample Can of C-5. 

FELT PRODUCTS MFG. CO. 
1546 Carroll Ave., Chicago 7, Illinois 
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BULKLEY-DUNTON 
Colloidair Separators 


A brotitable Answer 
to Refinery Waste 


Disposal Problems 


Refinery waste disposal problems are quickly and 
conveniently solved with Bulkley, Dunton Colloidair 
Separators. These units, designed and engineered to 
help meet the usual standards established for process 
flows by government authorities, remove and recover 
oil, as well as suspended solids, from flows and return 
effluent for reuse or disposal. They’re built for maxi- 
mum operating efficiency and minimum space 
requirements. 


If you have a pollution or waste recovery problem, 
a Bulkley, Dunton engineer will be happy to survey 
your needs and make recommendations. Bulkley, 
Dunton can also supply a pilot plant for on-the-job 
tests on your waste flow, if required. 


Write today for complete information on Bulkley, 
Dunton Colloidair Separators or a survey of your 
disposal problem. 


Bulkley, Dunton Processes, Inc. 
295 MADISON AVE., NEW YORK 17, N.Y. 
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HENDRICK 
HY DRO- 
De taV As 


removes haze from 
refinery oils ina hurry! 





, ( 
Here’s a process that has been operating with a great deal 
of economy in several major refineries: The Hydro Dehazer’s 
huge rotor mixes moisture-laden oil with free air until the 
moisture is absorbed by the air and discharged to atmos- 
phere. The entire cycle achieves optimum efficiency without 
the use of compressed air, high heat, chemicals or other addi- 
tives. Capacities range to 450 bph for No. 2 fuel oil at an 
inlet temperature of 130°F. with a haze point of 70° depend- 
ing on the consistency of the charge. 


HENDRICK MANUFACTURING COMPANY 
36 Dundaff Street, Carbondale, Pennsylvania 


Gentlemen: 

| am interested in learning more about the new Hendrick 
Hydro Dehazer. 
[] Please send technical data. 
(] Please arrange demonstration of the Dehazer Pilot Model. 
Nome L: = —___Title. 
Company 


Street 


Hendrick 


MANUFACTURING COMPANY 
36 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices In Principal Cities 
Perforated Metal * Perforated Metal Screens * Wedge Slot 
and Wedge Wires Architectural Grilles * Mitco Open Steel 
Flooring * Shur-Site Treads * Armorgrids * Hendrix Hydro 
Dehazer * Petrochemical Column Internals 


SEE OUR CATALOG 


ww 
COMPOSITE CATALOG 
L— 
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WRITE: 
Get your copy of KINNEY 


money-saving light on the 


CONSIDER=— 
the Fluid «the Job « 
and the COST! 


Rotary Pumps are too frequently overlooked be- 
cause a “just as good” Pump with a low price tag 
is called upon to perform a function it is poorly 
equipped to do. It performs after a fashion . . . but 
at what penalties in time and money? 


HELIQUAD PUMPS 


occupy a unique, but important place in your 
pumping picture. There are certain jobs that only 
a Rotary Pump can do well and economically. 
With highly viscous materials . . . semi-solids (that 
must be heated to pump)... liquids containing 
non-abrasive solids... with these jobs nothing can 
touch KINNEY Heliquad Pumps in dollar-saving 
dependability! 

Take a good look behind your production equip- 
ment and then check costs on those Pumps that 
are out of character. Here’s where many a hidden 
loss can be converted into a handsome saving 
with KINNEY Heliquad Pumps. 


KICINEY HELIQUAD PUMPS 
Fixed displacement Pumps which provide 
non-pulsating flow of materials in viscosi- 
ties from that of gasoline to bunker and 
asphalt. They have exceptional vacuum 
characteristics and are highly efficient in 
handling liquids containing non-abrasive 
solids. Available in a selection of rotors to 
suit the particular pumping problem. Plain 
and steam-jacketed models, flow ranges 
6.63 to 2100 gpm. 


KINWNEY wes. vivision 





BulletinNo.L51Athat sheds | THE NEW YORK AIR BRAKE COMPANY 
a) 


Liquid Handling picture. 


| 3596¢ WASHINGTON STREET + BOSTON 30 - 


| Name 


| City- 


Please send me copy of Bulletin No. L51A giving data on 
pumping difficult materials and full particulars on KINNEY 
Pumps. 





Company- 
Address. 








_Zone__ State 
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New Equipment... 


fies pH determinations and provides a new 
tool for simple and inexpensive pH control. 
The meter is scaled from 2 to 12 pH 
for easy reading, and a simple adjustment 
gives readings from 0 to 14. Accuracy of 
0.1 pH is obtainable. Hearing-aid type 
batteries provide up to 1300 hours of op- 
eration. The electrometer tube, switch and 
input connector are sealed in a single unit 
to ensure freedom from high humidity 
difficulties. The one-knob control and con- 
tinuous reading features of this instrument 
simplify operation for untrained personnel. 
Grounded samples can be directly meas- 
ured because of no external power con- 
nections. The instrument and electrode 
system are completely shielded. Analytical 

Measurements, Inc. 
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First Issue of Technical 
Journal Now Available 


First issue of a new technical journal, 
“Berkeley Engineering,” is now available. 
Each issue will contain a feature article 
plus announcements concerning new prod- 
ucts, applications literature and _ service 
notes. 

To be issued every three months, “Berke- 
ley Engineering” is edited by Robert 
Schweitzer, head of the firm’s publication 
section. Goal of the publication, according 
to Schweitzer, is “. . . to contribute to the 
general interchange of ideas and informa- 
tion essential to growth of the entire elec- 
tronics industry.” Beckman/Berkeley Di- 
vision of Beckman Instruments, Inc. 
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New Electric Motor for 
Automatic Control System 


A new electric motor designed to oper- 
ate rotary, slipstem and butterfly valves, 
dampers and other final elements in au- 
tomatic control systems has just been in- 
troduced. 

The motor, a reversing capacitor type 
known as the “Actionator,” is manufac- 
tured in two basic models. One unit 
(M 630) is designed for two-position and 
floating control; and the other (M 930) 
for proportioning control. 

The new motor units are compact, ap- 
proximately six inches in diameter and 
10 inches wide, and weigh 11 pounds. 
They incorporate a gear train that per- 
mits a selection of timings from 7.5 sec- 
onds to 120 seconds, depending on model. 
Proportioning control models permit very 
positive positioning, making accurate pro- 
portioning control possible. For example, 
with a motor of 30-second timing there 
are 90 positions of 1.8 degrees each. 

To prevent “coasting” in any of the 
positions, the units have a built-in internal 
brake capable of holding a dead-weight 
load up to 200 pounds. Limit switches, 
which can be adjusted easily in the field, 
vary the travel from 10 to 350 degrees 
for one model (M 630) and from 10 to 
160 degrees for the other model (M 930). 


Enclosed terminal compartments in both 
units can accommodate up to 16 terminals. 
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“HIGH and mic ity 


move mountains - of AIR! 
in towers and exchangers 


Developed originally for the 
petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
Propellers, constructed of 
tough, durable aluminum alloy, 
move great quantities of air at 
high velocities, in heat ex- 
changers and cooling towers. 
Pictured above are two 4-blade, 
16-ft. propellers in a cooling 
tower installation. These 
mighty propellers, with adjust- 
able-pitch “Macheta” Airfoil 
blades, are job-engineered to 

© Sizes 14’ to 18° individual specifications. 

® 4 or 6 blades Write for free Bulletin 510 


DESIGNED FOR DEPENDABLE OPERATION! 


Endurance tests, conducted at 3 times normal loading 
prove the ability of these new large-diameter propellers 
to withstand severe punishment. Heavy-duty cast steel 
hubs offer maximum resistance to stresses. Angle settings 
for each operating requirement, and appropriate alternate 
settings, assure accurate pitch for any predetermined per- 
formance which may be required. 54” to 144” now avail- 
able in revolutionary new “T-Alloy”. 


REFINERIES, pumping sta- 
tions, industrial plants and 
commercial buildings use Aero- 








vent “Al-metal” Propellers in 
major air-moving applications. 














Aerovertl su ae 


LARGE PROPELLER DIVISION 


304 Wright Bldg Main Office and Factory 
TULSA 3, OKLA. PIQUA, OHIO 


WILL ACHIEVE 


lower 
maintenance 


AND 


operating costs 


AT THEIR 
REFINERIES 


with the 


lumicoat 


eeevansyal 
aluminum 
process 


The Alumicoat Molten Aluminum 

Process will substantially reduce 

down time and expense for repairs and 

replacements by preventing high 

temperature hydrogen-sulfide corrosion 

and scaling in hydro-desulfurizing 

equipment. 

In addition, costs will be reduced further 
“2. by the use of low cost, low alloy steels 

=F which, when “ALU MICOATED’, obtain 
the necessary resistance to high 
temperature hydrogen-sulfide corrosion. 


Send coupon today for full details. 
= — ee — — — = eS — Datel — —~ cede eed = 
i Arthur Tickle Engineering Works, Inc. Dept. 12 
21 Delevan Street 
Brooklyn 31, New York 


i 

! 
Please send ALUMICOAT brochure and complete I 
information on the ALUMICOAT PROCESS. " 
I 

i 

' 

“a 


a 
REE eS eae ni 
City Zone we. 
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New Equipment... 


These facilitate retransmission, operation 
of a second motor or the remote indica- 
tion of control element positions. 

The new motors are designed to oper- 
ate under temperature conditions, rang- 
ing from 25 to 150 F. Electrical ratings 
are 115 or 208 volts at 60 cycles and 230 
volts at either 50 or 60 cycles. They both 
draw 25 watts. Minneapolis- Honeywell 
Regulator Co. 


Circle E26 green card, last page 


New Instrument Records 
Galvanic Corrosion 


A new bulletin on a portable Millivolt- 
meter Recorder for use in electrolysis sur- 
vey work has just been announced. 

The four page bulletin describes the 
use of the new instrument in surveys of 
electrolytic corrosion and deterioration of 
underground structures such as pipe and 
cables. A bibliography on actual testing 
methods and their significance is included. 

The Millivoltmeter Recorder is weather- 
proof and completely self-contained. It re- 
cords on an eight-inch diameter chart, 
which can be furnished to rotate once in 
96 hours, three days, or seven days. The 
instruments are available with movement 
sensitivity of either 2000 or 10,000 ohms 
per volt; each is equipped to measure over 
eight ranges, which are selected by a tap 
switch. The Bristol Co. 
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WACHS 44:776% 


POWER AND MANUAL PIPE CUTTERS 


2’: TO 72° CAPACITY 


WACHS GUILLOTINE SAW 
2° to 8° Capacity 
Electric or Air Drive 


WACHS NATIONAL SAW 
“The milling machine on wheels” 
Cuts 10° to 72” Pipe 


REET 
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“BIG” GUILLOTINE SAW 
10° to 16° Capacity 


WACHS STRICKLER 
RATCHET CUTTER 
“Lathe Type Cuts” 

5 sizes—2'4" to 24" Capacity 
Write for descriptive bulletins 


THE E. H. WACHS COMPANY 


Exhaust Snubbers Silence 


Gas Engine Compressors 

The 13 stations of Pacific Northwest 
Pipe Line, running from New Mexico to 
Washington, are equipped with new turbo- 
supercharged type engine compressors, the 
latest in gas engine design. Each of these 
engines in turn, is equipped with the new- 
est design of exhaust snubbers, specifically 
developed for this service and used ex- 


clusively for silencing all engines powering 
this pipe line. The new snubbers are of a 
straight-through type with an exception- 
ally low pressure drop, particularly suit- 
able for silencing the new type turbo- 
supercharged engine used on this line, and 
very effective in reducing the piercing ex- 
haust noise of these engines, Burgess- 
Manning Company. 
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Huge X-Ray Machine 
Inspects Vessel Head 


This one million volt X-ray machine, 
one of the most advanced applications to 
date of super-voltage equipment for in- 
dustrial radiography, is shown ready to 
inspect a pressure vessel head fabricated 
by the company. The equipment is also 


LINO!IS 


PETROLEUM 


used for non-destructive inspection of 
welded shell seams in heavy wall pressure 
vessels. 

Mounted on rails, the instrument is 
fixed on the end of a 43-foot long counter- 
weighted boom. An extra-thick concrete 
structure houses the installation. Chicago 
Bridge & Iron Company. 

Circle E29 green card, last page 


DRUM 
RECONDITIONING 
MACHINES 


keep your drums 
making more trips 


GiLco Model VSDD-56, Vacuum 
Syphon Drum Dryer removes residue 
rinse water and dries drums in one 
operation. Suitable for any size end 
or side filler drums. Machine is a com- 
plete unit and available for from two 
to fifteen drum stations. 

There’s a GILCO machine for every 
phase of steel drum reconditioning. 
For complete details and specifications 
on the equipment to solve your par- 
ticular problem, write DEPT. VD. 


L.M. GILBERT COMPANY 
1505 Race Street Philadelphia 2, Pa. 
Cable: LMGILCO 
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on shore ... or offshore 


your own painter can 


“COLD GALVANIZE” DIMETCOTE 


any steel surface with... o We the 100% 
}, inorganic 


zinc coating 


Dimetcote is absolutely unique. It is not a paint, it contains no oils, resins 

or any other organic materials, yet it can be applied by spray or brush. 

When Dimetcote is applied to steel, a reaction takes place at the surface which 
/ produces chemical bonding as well as physical adhesion. It is almost 

/ impossible to find the interface between Dimetcote and the steel. 


Dimetcote has many unusual characteristics. It shows no visible change after more 
than ten years exposure to the most severe weather conditions — sun, heat, fresh and 
salt water. It is insoluble in all solvents and petroleum products. It is highly 
abrasion resistant, but if abraded through to bare steel, the coating 

will cathodically inhibit corrosion. 


Now tanks and structures can be given the same protection that galvanizing 
affords, plus salt water resistance. Existing structures need not be dismantled and 
new structures can be coated either before or after erection. Only one coat 
of Dimetcote over a sandblasted surface is required to protect such structures as: 


Tank Exteriors « Cargo Tanks in Tankers « Dam Gates « Structural Steel 
¢ Christmas Trees « Buoys « Floating Roof Tanks « Offshore Rigs 
¢ Water Tanks « Barges « Ship Decks « Stacks 


AMERCOAT CORPORATION Dept. VG 
4809 Firestone Blvd., South Gate, California 


Please send illustrated folder on Dimetcote 


» CORPORATION | X“"— 


Title illite diud 


Company_— 





4809 Firestone Bivd., South Gate, California 


a 


921 Pitner Avenve 360 Carnegie Avenue 2404 Dennis Street 6530 Supply Row Ce 
Evanston, IIlinois Kenilworth, New Jersey Jacksonville, Florida Houston, Texas 


ha ce ce ee ee ee ee ec 


July, 1957—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 


w 
wn 
vw 





Advertisers in This Issue 





A 


*ACF Industries, Inc. 
*Aerovent Fan Company 
Large Propeller Division. 
*Airetool Manufacturing Co... 
Allied Chemical & Dye Corp. 
*Allis-Chaimers Mfg. Co.. 
“Alloy Steel Products Co.... 
*Aluminum Company of 
America . 
Amercoat Corp. 
*The American Brass Co. 
American Cyanamid Co. 
Refinery Chemicals Dept. 
*American Machine & Metals, Inc... 
American Petroleum Institute. . 
*American Recording Chart Co. 
American Steel & Wire Division 
United States Steel Corp. dob cadena 
Anaconda Wire & Cable Co. 319 
Armco Steel Corp.. as ‘ 116 
Armstrong Cork Co... ow gue 
Armstrong Machine Works ae 112 
The Atlantic Refining Co.. 
*Aurora Pump Division 
The New York Air Brake Co. 
Avondale Mariuve Ways, Inc. 


122 


353a 
318 
34, 95 
19, 21 
103 


16-17, 
54-55, 247 
355 


56-57 
. 287 
. .243 
322 


*The Babceck & Wilcox Co. 37 
Baker & Co. , 286 
Baldwin-Lima- Hamilton ee 350a 
“Barco Manufacturing Co. .. 833 
Barrett Manufacturing Co. -....347a 
Belmont Packing & Rubber Co. 341 
Bethlehem Steel Co. 
Betz Laboratories, inc. 
*Bigelow-Liptak Corp.. 
Bingham Pump Co. 
The Bird-Archer Co. 
*Black, Sivalls & eee 
Blaw-Knox Co..... 
“Borg-Warner Corp. 
Brazzil Tool & Die Shop 
“Bridgeport Brass Co.... 
The Bristol Co..... 
British Ermeto Corp., 
Bucyrus-Erie Co. .. 
*Buell Engineering Co. 
*Buffalo-Eclipse Corp... 
Bulkley, Dunton Processes, 
Burgess-Manning Co. 
*Byron Jackson Pumps, tInc., 

Division Borg-Warner Corp. 


Inc. 


inc. 


c 


“Calumet & Hecla, tne. 
“Camco Products, Inc.. 
*The Cape Asbestos Company, Ltd. 
*G. 0. Carlson, Inc.... 
“Carrier Corp. 
Carter-Waters Corp..... 345¢ 
The Chapman Valve Mfg. ‘Co. 321 
Chase Brass & Copper Co. . at 
“Chemical Construction Corp...... 97 
*Chicago-Wilcox Mfg. Co.. 347b 
*Chiksan Co. ee 
*Clark Bros. Co. 48-49 
Classified Advertising. . , 
Columbia-Geneva Steel Division 
United States Steel Corp...38, 110, 239 
Condenser Service & Engineering Co. .328 
“Consolidated Chemical Industries 
Division Stauffer Chemical Co. 
*The Cooper-Bessemer Corp... . 
*Coppus Engineering Corp...... 
*Corning Glass Works. 2 
Cosasco Division Perfect Circle Corp..114 
Crane Co. ; <r 
Crane Packing Co. 230 
Crouse-Hinds Co. 297 


35, 36 
271 
101 
221 
315 


Davison Chemical Co. 

Division W. R. Grace & Co. 72 
*Daystrom, Inc... .. 104 
De Laval Steam Turbine Co. 81, 82-83 
Dicalite Division 

Great Lakes Carbon Corp. ..314 
*Dollinger Corp. ‘ 312 
*Dorr-Oliver, Ine. ‘ , . 108 
Dowell Incorporated 125 
“Downingtown tron Works, Inc. 

Division of Pressed Steel Tank Co. 
“Dresser Industries, Inc. 48-49, 
E. |. du Pont de Nemours 

.  eee 


121 
15 


130, 267, 268 


356 


PETROLEUM REFINER, JULY, 1957 


*The asterisk preceding name of advertiser indi- 


cates that detailed data on products and services of 


the firm will be found in The 1957 Refinery Catalog. 


“Eastern Industries, Inc. 
Eastman Chemical Products, 
Thomas A. Edison industries, 
Electric Steel ew Co.. 
*Elliott Co.. 

Enjay Co. 

Esso Research & Engr. Co. 
Ethyl Corp.. < 


Ine. 
Inc. 


Felt Products Mfg. Co... 
*Fisher Governor Co. 
*Flexitallic Gasket Co. 
*The Fluor Corp.. 

*Foster Wheeler Corp. 

The Foxboro Co. 

Frick Co. 


2 

-74-75, 231 
8, 64-65 

.- -308b 


G 


*The Garlock Packing Co. sdicseoce 
Gas Atmospheres, Inc. esecalh 325 
General Chemical Division 

Allied Chemical & Dye Corp........34 
L. M. Gilbert Co.. 354b 
The Girdler Co.. ‘ os 88 
*Fritz W. Glitsch & Sons, Ine. 119 
The Globe Co.. ...300 
Claud S. Gordon Co... pants 332a 
W. R. Grace & Co.. de ca 72 
*Graham Manufacturing Co.. 282 
*Graver Tank & Mfg. Co... . 6 
Great Lakes Carbon Corp.. 314 
A. P. Green Fire Brick Co. 107 
Gunite Concrete & Const. Co. 345b 
Gustin-Bacon Manufacturing 

GOs. ondoscen 344-345a 


*Hammond tron Works. . 10 
*Harbison- Walker Refractories Co... .22-23 
The Harshaw Chemical Co.. 

Hartzell Propeller Fan Co. 

“Hendrick Manufacturing Co.. 

Hercules Powder Co. 

*Hewitt- Robins 

Hooker Electrochemical Co. 


Ingersoll- Kalamazoo Division 
Borg-Warner Corp....... ...88 
*Ingersoll-Rand Co.. 44 
international Business Machines Corp. 39 
The international Nickel Co. 27 


J 


“Jerguson Gage & Valve Co 
*Johns-Manville Corp. 
Jones-Tate & Co. 
Jordan Corp. 

industrial Sales Div. OPW Corp... 


332b 
126-127 
102Cb 


229 


*Keasbey & Mattison Co. 

*The M. W. Kellogg Co. 

The C. M. Kemp Mfg. Co. 

Kinney Manufacturing Division 
The New York Air Brake Co. 

*Richard Klinger Ltd. 

*Koch Engineering Co. 

Koven Fabricators, Inc. 


L 


Langley Alloys Ltd. 
Lapp Insulator Co. 
“Larkin Packer Co. 


Lawrence Pumps, Inc.... 
Layne & Bowler Pump Co. 
Leeds & Northrup Co... 
“Warner Lewis Co. 

Linde Co. 

Division Union Carbide Corp. 
*The Lummus Co. 


Madsen Works 
Baldwin-Lima-Hamilton Corp. 
*Magnetrol, 
Manning & Lewis Engineering Co. 
Manning, Maxwell & Moore, Inc. 
Jas. P. Marsh Corp. 
Arthur G. McKee & Co.. 
*The Mercoid Corp 
Metallizing Engineering Co. 
*Metallo Gasket Co.. 
Midcontinent Tube Service, 
Milton Roy Co.. ; 
“Minerals & Chemicals ‘Corp. 
of America 348 
Minneapolis- Honeywell Regulator Co. 323 
*W. K. Mitchell & Co....... 88 
*Mixing Equipment Co. 128 
*Moncrief-Lenoir Mfg. Co. 320b 
Monsanto Chemical Co. 
“Murray tron Works Co... 


. 320a 
342b 
331tb 
334e 

293 


Inc. 


..9 
289 


*National Airoil Burner Co. 
National Aluminate Corp. 
National Tube Division 

United States Steel Corp. 38, 
New England Tank & Tower Co. 
New England Valve Corp. 
*The New York Air Brake Co. 
Newalls Insulation Co., Ltd. 
Niagara Blower Corp. 
*The C. W. Nofsinger Co. 
*W. C. Norris, Manufacturer, Inc.. 
*Norton Co. 


308a, 


OPW Corp........ 

*Oakite Products, Inc. 

The Ohio Injector Co. 

*Oil Well Supply Division 
United States Steel Corp.. 

The Okonite Co.. : 

"Orbit Valve Co. 


*Panellit, Inc. , 
Ralph M. Parsons Co.. ef 
*Peabody Engineering Corp.. 326 
Peerless Manufacturing Co. 32 
*Penberthy Injector Co. 

Division Buffalo-Eclipse Co. 245 
Perfect Circle Corp.. : 114 
*Petreco Division Petrolite Corp. ..89 
*Petro-Chem Development Co. 12 
*The Pfaudier Co... 248 
*Phelps Dodge Copper Products Corp. < 15 
Plibrico Co. : Bu 343a 
*H. K. Porter Company, Inc.. 349 
Horace T. Potts Co. 329b 
"Posey Iron Works, Inc. 288 
The Wm. Powell Co. 265 
*The Power-Gas Corporation Ltd. 100 
*Pressed Steel Tank Co. 121 


269 


Q 
The Quaker Oats Co..... ery eee 


PETROLEUM 


*R-P & C Valve Division 
American Chain & Cable Co... 

*The Refinery Catalog 

The Refinery Supply Co. 

*Geo. P. Reintjes Co. 

Reynolds Metals Co. 

Rhodia, Inc... 

* Rockwell Manufacturing Co. 

*Rockwood Sprinkler Co. 

Roots-Connersville Blower Division 
Dresser industries, Inc. 


s 
216 
342a 
251 
33la 
02D 


*Sarco Co. 
Schutte and Koerting Co. 
*Scovill ~~ age acta Co. 
Sealol Corp. 
*Serck Radiators Ltd. 
Service Foundry Division Avondale 
Marine Ways, Inc. ...327a 
Shand & Jurs Co.. 338 
Sheffield Division Armco Steel Corp. 116 
*S. Morgan Smith Co. 228 
Solvay Process Division 
Allied Chemical & Dye Corp. 95 
Southern Engine & Pump Co. 327¢ 
Southwestern Engineering Co. . .220 
Speediine Stainless Steel Fittings 
Division Horace T. Potts Co. —_ 
Stauffer Chemical Co. , 270 
Stone & Webster Engineering peak 69 
*Strahman Valves, Inc. 277 
*Stratford Engineering Corp. 92 
A. A. Straub Co. 327b 
*Sun Shipbuilding & Dry Dock Co. 94 
Sunvie Controls, Ltd. ... 102A 


T 


“Taylor instrument Companies 
Tennessee Coal & Iron Division 
United States Steel Corp. 38, 239 
*The Terry Steam Turbine Co. 91 
Thermal Research & Engineering Corp.306 
John Thompson Group 99 
Arthur Tickle Engr. Works 
The Timken Roller Bearing Co. 
Tracerlab, Inc. 
*Tretolite Co.. 
*Tube Turns 
Tyresoles (Overseas) 


itt 


353b 


Ltd. 


*Union Asbestos & Rubber Co. 
*“Union Carbide Corp. 
Union Wire Rope Corp.. ‘ 
*United States Gauge Division 
American Machine & Metals, 
*United States Rubber Co. 
United States Steel Corp...7, 38, 110, 
United States Steel 
Export Co. 38, 110, 
Unied States Steel ‘Supply Division 
United States Steel Corp. 38, 239 
*The United States Stoneware Co. .96 
Universal Oil Products Co. 52-53 


Inc. . .287 
239 


239 


260 
214 


*Henry Vogt Machine Co. 
"J. H. H. Voss Co 


*“W-K-M Division ACF Industries, 
*W.-S Fittings Division 
H. K. Porter Company, Inc.... 349 
The E. H. Wachs Co..... 354a 
Wagner Electric Corp........ eee 
Walsh Refractories Corp. 
Walworth Co...... 
Warren Petroleum Corp.. 
Wedgeplug Valve Co. , 
West Instrument Corp... 
Western Supply Co.. 
“Weston Electrical instrument Corp, 
Subsidiary of Daystrom, Inc. 
Wheaton Brass Works 
A. R. Wilfley & Sons, Inc. 
T. D. Williamson, Inc. 
*Thomas C. Wilson, Inc. 
*Wolverine Tube Division 
Calumet & Hecla, Inc. 
*Worthington Corp... 
Wyatt Metal Boiler Works 


inc. 122 


Y 
*Yarnall-Waring Co. 


Zz 


"John Zink Co... 304 


REFINER—V ol. 36, No. 7 





use these : 


READERS SERVICE CARDS 


iel@iilelacmliliclaiichelels 


Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PETROLEUM REFINER: 


For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
columns, circle on the card below the Code Number shown in the item itself. 


For more data on Advertised Products and Services, circle on card the actual page 
number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 
card in the mail. PETROLEUM REFINER’s Readers’ Service Department will 
promptly forward your requests to the company concerned. The requested information 
will then be mailed directly to you. 


P 

Will be Paid * Rae Toe 
Gulf Publishing i Waied nthe 
. E it tot 
Quick— nite otes 
Use these cards to 
help keep informed 
on what’s new . . . BUSINESS REPLY CARD 
for more job-help First Class Permit No. 7 (Sec. 34.9, P. L. & R.), Houston, Texas 
information on 
equipment and 
services. 

















REFINER 


BOX 2608 
HOUSTON 1, TEXAS U.S.A. 











PETROLEUM REFINER Readers’ Service Card 1957, Issue* 


EDITORIAL ITEMS—Circle code numbers on which more information desired: 


El E52 ES 84 8S 86 EF ES ES E10 Ell Hi2 E13 El4 EIS E16 EI7 E18 E19 £20 
E21 E22 E23 E24 E2S E26 E27 E28 £29 








Circle code number 

for more data on 

“New Equipment” 
editorial items 











ADVERTISEMENTS-—Circle page number of ad for more products information: 


S db @ 22 
3 3&6 3 638 42 
a) a ) 62 
73 #7 80 82 
8% 99 100 102 
112 «113 «114 116 
213 «214 «(215 218 
241 243 «245 248 «251 
275 +276 #277 «278 282 
299 300 301 303 
318 319 3202 320b 320¢ 321 
332a 332b 333 3340 334b 334e 334d 
3M6b 347a 347b 348 349 3500 350b 35le 





tion on ADVER- 
TISED products 


ZSEESeree= 





mn 
oo 
— 





RESEEZLREssss~ 
% 


BSRERREEE ater. 





i 














* JULY ISSUE CARD EXPIRES OCT. 15, 1957 Check Square for Extra Card [) 


tee ee ee ee ee ee ee ee ee ee 





use these 


READERS SERVICE CARDS 


elamiilelacMlilieaiiiehaiels 


Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PETROLEUM REFINER: 


For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
columns, circle on the card below the Code Number shown in the item itself. 


For more data on Advertised Products and Services, circle on card the actual page 
number of the advertisement as listed in the Advertisers’ Index on the preceding page. 
Then, print your name, title, company and complete mailing address and drop the 
card in the mail. PETROLEUM REFINER’s Readers’ Service Department will 
promptly forward your requests to the company concerned. The requested information 
will then be mailed directly to you. 


PETROLEUM REFINER Readers’ Service Card July, 1957, Issue* 








Circle code number 
EDITORIAL ITEMS—-Circle code numbers on which more information desired: for more data on 
El E2 ES E84 ES E6 EF ES ES E10 Ell El2 EIS Bl4 EIS E16 E17 EIS E19 E20 “New Equipment” 
E21 E22 E23 E24 E2S £26 E27 E28 E29 editorial items 











ADVERTISEMENTS—Circle page number of ad for more products information: 


‘ es 16 18 «619 ~=«(20 eo: 3-6-8 
26 2 «29 36 3839 Bae eee Se 
16 48 O49 56 $859 62 63 6 65 
66 6 «69 16 78 «79 82 83 84 85 
8 87 88 89 96 9% 99 102 102A 102Ba 102Bb 
102Ca 102Cb 102D 103 110 112 113 116 117 M8 119 : 
120 121 122 125 134 213 214 218 219 220 221 Circle page number 
223 225 227 237 241 «243 248 251 253 255 for more informa- 
256 263 264 272 276 «(277 282 283 284 285 tion on: ADVER- 
286 288 289 297 299 300 302 303 304 305 306 
307 308b 308c 316 318 319 3208 320b 320c 321 322 324 TISED products 

327a 327b 327¢ 328 3298 329b 330 331 331b 332b 333 334a 334b 334c¢ 334d 335 338 

3420 342b 3430 343b 344 345a 345b 345¢ 3460 347b 348 349 3502 350b 35la 351b 

353b 354a 354b 355 














Name (Please Print) 





Company. 





Address 
* JULY ISSUE CARD EXPIRES OCT. 15, 1957 Check Square for Extra Card [] 








Postage No 
will : Paid ge Stamp 
ss ecessory 

com imattat | Quick—Easy 
Use these cards to 
help keep informed 
on what’s new. . . 
for more job-help 
information on 
equipment and 
services, 





BUSINESS REPLY CARD 


First Class Permit No. 7 (Sec. 34.9, P. L. & R.), Houston, Texas 











REFINER 


BOX 2608 
HOUSTON 1, TEXAS U.S.A. 




















there’s been 











z 
. 


Today’s trend in progress is away from “horse-and-buggy” 
to Koch’s jet-age FLEXITRAY.. 
With “Flexitray,” the entire tray area is available for vapor-liquid 
breakout ...no obstruction to liquid flow exists... 
at lower velocities. ‘“Flexitrays’’ remain cleaner 


bubble trays 
. and, for good reason! 


. Vapor separates 
longer 

With its extreme flexibility and capacities, it is small wonder that 

major companies — looking for the best designed trays 


- have 
adopted “Flexitray” 


for more than 400 NON-CAPTIVE installations. 


Write...wire... phone your nearest Koch representative or: 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS AND FABRICATORS 


MODERN TRAYS 
321 WEST DOUGLAS AVENUE, 


WICHITA 2, KANSAS 





Eastern Representative: F. J. McConnell, 122 E. 42nd Street, New York 17, N. Y 

Tulsa, Oklahoma Representative: W.C. Myers Company, Wright Building 

Houston, Texas Representative: Alpha Engineering Company, P. 0. Box 1237! 

Pittsburgh, Pennsylvania Representative: 0.0. Foster Company, 501 Alcoa Building 

West Coast Representative: jacobs Engineering Company, Pasadena: RYan | 9373, Oakland, TEmplebar 2-539] 
ilinois Representative: M B. Fisher, 1521 Courtland Avenue, Park Ridge, Illinois 


REPRESENTATIVES 











Spherical storage for ammonia, fabricated in Wyatt's Houston plant 
and erected in Taiwan (Formosa). 
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Except... 


In Every Country 
In Every Language 


WYATT’S spells QUALITY 
In Plate Fabrication 


FABRICATORS AND ERECTORS SINCE 1913 
Plastics Resist Corresion 


CONSULT WYATT’S PLASTICS, INC. 
ABOUT PROCESSING APPLICATIONS 





